Google 



This is a digital copy of a book lhal w;ls preserved for general ions on library shelves before il was carefully scanned by Google as pari of a project 

to make the world's books discoverable online. 

Il has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one thai was never subject 

to copy right or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often dillicull lo discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher lo a library and linally lo you. 

Usage guidelines 

Google is proud lo partner with libraries lo digili/e public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order lo keep providing this resource, we have taken steps to 
prevent abuse by commercial panics, including placing Icchnical restrictions on automated querying. 
We also ask that you: 

+ Make n on -commercial use of the files We designed Google Book Search for use by individuals, and we request thai you use these files for 
personal, non -commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort lo Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each lile is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use. remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 

countries. Whether a book is slill in copyright varies from country lo country, and we can'l offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through I lie lull lexl of 1 1 us book on I lie web 
al |_-.:. :.-.-:: / / books . qooqle . com/| 






1 



•ULU6H fCUMUAllONfc 



ANNUAL 

O F 

SCIENTIFIC" DISCOVER! 

YEAR-BOOK OF FACTS IN SCIENCE AND ART 

F O 33 18 6 3. 

HOST IMPORTANT DISCOVERIES AND HTMEIEAra 



mi;i iiamis. rsr.FUL arts, natural philosophy, ciiemii 

ASTRONOMY, (vEOUKJV, ZUUUH,Y, IIIIIANV, .MINI 1: \Lu(, V. 
METEOROLOGY, GELHiKAI'HY, ANTIQUITIES, ETC. 



kvislinT jliemui ii: u 



DAVID A. WELLS, A.M., 




BOSTON: 

GOULD AND L I X C 6 r. £ , 



Entered according to Act of Congress, in the year 1862, by 
GOULD AND LINCOLN, 
In the Clerk's Office of the District Court for the District of Massachus 









* - 



• .- I • 



• • • * " 

_ • • * m • . 



• • • ' 
• . • • 



NOTES BY THE EDITOR 



PROGRESS OF SCIENCE FOR THE YEAR 1861 



The fifteenth meeting of the American Association for the Advanee- 
nent of Science was appointed to bo hold at Nashville, Tenneeset 
April, 1861 ; bu», owing to the breaking out of the civil war, the mee' 
ing was necessarily postponed to some future and more auspieioi 



The thirty-first annaal meeting of the British Association for tl 
Advancement of Science was held at Manchester, September, 1861 
Mr. William Fairbairn, the eminent engineer, heing in the chair. 

This meeting appears to have exceeded all others before held, i 
the numbers present, in the amount of general and local subscription! 
(upon whieh the efficiency of tlie Association in promoting investig; 
tions mainly depends), in the value and number of the papers rea 
n the Interest of the personal discussion, and in the excellence ai: 
Y&riety of the evening discourses. Among the lectures of special ii 
s one by Professor Airy, the Astronomer Royal, " On tl 
Solar Eclipse of ISfiO" and one by Prof. Miller, on the recent remark 
able researches of Busses and Kirchhoff on " Spectrum Analysis; 
abstracts of both being given in this volume. The subjects whie 
anded most general attention, however, among those brougl 
i the Association, were the " Origin and Antiquity of Man " an' 
\-plaled Ships." The next meeting was appointed to be held a 
mbridge, when the Prince of Wales is expected to take the chair. 
~ i the annual address of the President, which was mainly 
view of the recent progress of science, we make the followir 

" Were I to enlarge on the relation of the achievements of seieiii 
o the comforts and enjoyments of man, I should have to refer to tl 
present epoch as one of the most important in tl"' history of the worl 
"it no former period did science contribute so much to the uses of li 
'id the wants of society. And in doing this it has only been fulfilling, 






NOTES BT TKK KDITOtt 

it mission which Bacon, the great father of modern science, ap- 
pointed for it, when he wrote, that ' the legitimate -zoal of the sciences 
is the endowment of human life with new invention* and riches,' and 
when he sought for a natural philMOphj which, not spending its energy 
on barren disquisitions, ' should be operative tor the benefit and endow- 
ment of mankind.' 

" Lookiug, then, to the fact that, whilst in our time all the sciences 
have yielded this fruit, I shall probably best discharge the duties of the 
office I bare the honor to fill by stating, as briefly as possible, the more 
recent scientific discoveries which have so influenced the relations of 
social life. 

" The history of man, throughout tbe gradations and changes which 
he undergoes in advancing from a primitive barbarism to a state of 
civilization, shows that he has been chiefly stimulated to the cultiva- 
tion of science, fcnd the development of his inventive powers, by the 
urgent necessity of providing 1'or his wauls anil securing his safety. 
There is no nation, however barbarous, which docs not inherit the 
germs of civilization, and there is scarcely any which has not done 
ithing towards applying tbe rudiments of science, to the purpose! 
of daily life. 

Again, if we compare man as be exists in small ci 
condition where large numbers are congregated together, we find 
that densely-populated countries are the most prolific in inventions, 
and advance most rapidly in science. Because the wants of the many 
are greater than those of the few, there is a more vigorous struggle 
against the natural limitations of supply, — a more careful husbanding 
of resources ; and there are more minds at work. 

"Astronomy. — Without tracing the details of the history of astro- 
nomical science, we may notice that in more recent times astronomical 
discoveries have been closely connected with high mechanical skill 
in the construction of instruments of precision. Tho telescope has 
enormously increased tbe catalogue of the fixed stars, or those ' land- 
marks of the universe,' as Sir John Herschel terms them, ' which never 
deceive the astronomer, navigator, or stmvyur.' The number of known 
planets and asteroids has also been greatly enlarged. The discover- 
of Uranus resulted [umiedrilely li-"in (lie perfection attained by P 
"William Herschel in the construction of his telescope. More recon' 
the structure of the nebula; has been unfolded through the applieal 
to their study of the colossal telescope of Lord Rosse. 

Our knowledge of the physical constitution of the central body 
■system seems likely, at the present time, to be much increi 
spots fm the sun's disk were noticed by Galileo and his coi 
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poraries, and enabled them to ascertain the time of its rotation, and 
the inclination of its axis. They also correctly inferred, from their 
appearance, the existence of a luminous envelope, in which funnel- 
shaped depressions revealed a solid and dark nucleus. Just a century 
ago, Alexander Wilson indicated the presence of a second and less 
luminous envelop'- beneath the outer stratum; and his discovery was 
confirmed dy Sir 1\ illi;im Ili-rscln.-l, who was led to iusiuiic. the pres- 
ence of a double stratum of clouds, the upper intensely luminous, the 
lower gray, and forming the penumbra of the spots. Observations 
during eclipses have rendered probable the supposition that a third 
and outermost stratum of imperfect transparency encloses concentri- 
cally the other envelopes. Still more recently, the remarkable discov- 
eries of KirchholT and Bunsen require us to believe, that a solid or liquid 
photosphere is seen through an atmosphere containing iron, sodium, 
lithium, and other metals in a vaporous condition. 

" Magnetism. — Guided by the same principles which have been so 
successful in Astronomy, its sister science, Magnetism, emerging from 
its infancy, has of late advanced rapidly in that stage of development 
which is marked by assiduous and systematic observation of the phe- 
nomena. I iy careful analysis ami presentation of the facts which they 
disclose, and by the grouping of these in generalizations, which, when 
the basis on which they rest shall be more extended, will prepare the 
Wi.y for tho conception of a general physical theory, in which all the 
phenomena shall be comprehended, whilst each shall receive its sepa- 
rate and satisfactory explanation. 

" To refer to a single instance of the elucidation of magnetic phe- 
nomena, we have seen those mtiguftic dUiurboiices — so mysterious in 
their origin, and so extensive in simultaneous prevalence, and which 
lew than twenty years ago were designated by a term specially denot- 
ing that their laws were wholly unknown — traced to laws of periodi- 
cal recurrences ; revealing, without a doubt, their origin in -the central 
body of our system, by inequalities which havo for their respective 
periods the solar day, the solar year, and, still more remarkably, an 
nntil lately unsuspected solar cycle, of about ten of our terrestrial 
years, to whose existence they bear list iinonv. in n injunction with the 
■liar spots, but whose nature and causes are in all other respects still 
wrapped in entire obscurity. We owe to ' lenera] Sabine, especially, 
tho recognition and study <if these and other solar magnetic inliuences, 
and of the magnetic inlluciice of the moon, similarly attested by con- 
current determinations in many parts of the globe, which are now held 
to constitute a distinct branch of t his science, not inappropriately named 
celestial,' as distinguished from purely terrostrial magnetism. 
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" Cheniifiry. — The moat remarkable advance in this science is that 
sde by Bunscn anil Kirchbofi*, in the application of the colored raj» 
of tbo prism to analytical research. We may consider their discoveries 
; commencement of a new era in analytical chemistry, from the 
ordinary facilities they a fiord in the ipiautative detection of the 
m of elementary bodies. The value of the method has 
been proved by the discovery of the new metals, eiesium and rubidium, 
by M. Bunsen; and it has yielded another remarkable result, in dem- 
onstrating the existence of iron, and six other known metals, in the 

" I must not, however, pass over in sUcnce the valuable light which 
chemistry has recently thrown upon the composition of iron and steeL 
All I gh I tolpreta demonstrated many years ago that iron would com- 
bine with nitrogen, yet it was not until 1857 that Mr. C. Binks prove s 
that nitrogen is an essential element of steel, and more recentlyS^ 
Caron and M. Fremy have further elucidated t hie subject ; the tou e 
showing that cyanogen, or cyanide of ammonium, is the essential eie : 
ment which converts wrought iron into steel ; the latter combining iron 
with nitrogen through the medium of ammonia, and then converting it 
ito aleel by bringing it, at the proper temperature, into contact with 
coal-gas. There is little doubt that in a few years these dis- 
will enable Shetfield manufacturers to replace their present 
i, cumbrous, and expensive process by a method at once sim- 
ple and inexpensive, and so completely under control as to admit of 
any required degree of conversion being obtained with absolute cer- 
tainty. Mr. Craee Calvert also has proved that east-iron contains ni- 
and has shown that it is a definite compound of carbon and 
i, mixed with various proportions of metallic iron, according to its 



"•Geology. — It is little more than half a century since Geology as- 
sumed the, distinctive character of a science. Taking into considera- 
tion the aspects of nature in different epochs of the history of the earth, 
it has been found that the study of the changes at present going on 
in the world around us enableB us to understand the past revolutions 
of the globe, and the conditions and circumstances under which strata 
have been formed, and organic remains imbedded and preserved. ThQ; 
geologist has increasingly tended to believe that the changes whicfh 
have taken place on the face of the globe, from the eiiHuvi time- to th< '.. 
present, are the result of agencies still at work. But whilst it i; 
high ofiii.-o to record tin 1 (list riUiit ion fit' life in p,iht ages, and the 
of physical changes in the arrangement of laud and water 
nils hitherto have indicated no traces of its I ngi lining, nor have 

>,y afforded evidence of the time of its future duration. 



"Applied Mechanics. — During the last, century the science of Ap- 
il Mcchanies lias inaile strides which astonish by their magnitude ; 
but even these, it m;iy reasonably be hopeil, are but the promise of 
future anil more wonderful enlargements." 

Referring to the progress of steam navigation, Mr. Fairbairn re- 
marked, " that the padille-ivliccl system of (impulsion lias maintained 
its superiority over every other method yet adopted for the attainment 
of speed, as by it the best results arc obtained, with the least expendi- 
tore of power." 

" Great changes in the cultivation of the soil arc undoubtedly des- 
tined in be effected by the steam-engine. It is but«a short time since 
it was thought inapplicable to agricultural purposes, from its great 
weight and expense. But more recent experience has proved this to 
bo a mistake ; and already in most districts we find that it has been 
pressed into the service of the farm. The small locomotive, mounted 
rith four wheels, travels from village to village, in Great 
iritaiu, with its attendant, the thrashing-machine, performing the 
9 of thrashing, winnowing, and cleaning, at less than one 
f the cost by the old and tedious process of hand labor. Ita appli- 
a ploughing and tillage on a large scale is, in my opinion, still 
in its infancy ; and I doubt not that many members of this Association 
will live to see the Stettin-plough in operation o'er the whole length 
and breadth of the laud. Much has to be done betbre this important 
change can be successfully accomplished ; but with the aid of the agri- 
culturist in preparing the land so as to meet the requirements of steam- 
machinery, we may reasonably look forward to a new era in the culti- 
i i of i ! 1 1 ■ soil. 

" Iron Ship-building. — In iron sliip-1 mil ding, an immense field is 
r before us. Our wooden walls have, to all appearance, seen 
r best days ; and as one of the early pioneers in iron coo stru ctioo, 
• applied to shiji-building, I am highly gratified to witness a change 
if opinion (hat augurs well for the security of the liberties of the comi- 
From the commencement of iron -lii[>-liiulding, in 1830, to the 
present time, there could be only 01 
acquainted with the subject, namely, t. 
aede timber in every form of naval e 
s, the ' Himalaya,' the ' '. 
intly show what can be done with iro 
e new system of easing ships wii.h armor-plates to bo convinced that 
'i limg'T build \K„idrn vessels of war with safely to our naval 
•tiperiority and the best interests of the country. I give no opinion as 
to the details of the reconstruction of the navy ; but I may state that ." 



) opinion amongst those best 
,t eventually super- 
Tho large ocean 
,' and the ' Great Eastern,' abun- 
e have only to look, at 









fully persuaded that the whole of our ships of war must be rebuilt 
and defended with iron armor calculated to resist projectiles 
of the heaviest description at hijjh velocities. 

" In the early stages of iron ship-building, I believe I was. the first to 
show, by a long series of experiments, tin* superiority of wrought iron 
over eyery other description of material in security and strength, when 
judiciously applied in the construction of ships of every class. Other 
considerations, however, affect the question of vessels of war; and al- 
though numerous experiments were made, yet none of the targets 
were on a scale sufficient to resist more than a six-pounder shot. It 
was reserved for our scientific neighbors, the French, to introduce 
thick iron plates as a defensive armor for ships. The success which 
has attended the adoption of this new system of defence affords the 
prospect of invulnerable ships of war ; and hence the desire of the gov- 
ernment to remodel the navy on an entirely new principle of construc- 
tion, in order that we may retain its superiority as the great bulwark 

" It is asserted, probably with truth, that whatever thickness of 
plates are adopted for casing ships, guns will be constructed capable 
of destroying them. But their destruction will even then be a work 
of time ; and I believe, from what I have seen in recent experiments, 
that, with proper armor, it will require not only the most powerful ord- 
nance, but also a great concentration of fire, before fracture will en- 
sue. If this be the case, a well-constructed iron ship, covered with 
sound plates, of the proper thickness, firmly attached to its sides, will, 
for a considerable rime, resist Ihe heaviest gnus which can be brought 
to bear against it, anil be practically shot-proof. But our present 
means are inadequate for the production of hirsie masses of iron ; and 
we may trust that, with new tools and machinery, and the skill, en- 
ergy, and perscvercncc of our manufacturers, every difficulty will be 
overcome, and armor-plates produced which will resist the heaviest 
existing ordnance. 

" The rifling of heavy ordnance, the introduction of wrought iron, and 
the new principle of oonstnii.-iioii with strained hoops, have given to 
all countries the means of increasing enormously the destructive power 
of their ordnance. One of the result-; of this in Inn tuition of wrought 
iron and correct principles of manufacture is the reduction of the 
weight of the new guns to about two-thirds the Weight of the oldei 
clis i -iron ordnance. Hence follows the facility with which guns of 
much greater power can bo worked, whilst the range and precision!- 



of firo are at the same time increased. 
"Iron Bridges. — We have seen a 
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ruction of bridges, resulting from the use of iron; anil we have 
O examine those of the tubular form over the Conway and Menai 
Straits to be convinced of the durability, strength, and lightness of 
tubular constructions applied to the support of railways or common 
roads, in spans which, ten years ago, were considered beyond the 
reach of human skill. When it is considered that stone bridges do 
not exceed one hundred and fifty feet in span, nor cast-iron bridges 
two hundred and fifty feet, we can estimate the progress which has 
n made in crossing rivers four or five hundred feet in width, with- 
it any support at the middle of the stream. Even spans greatly in 
<s of this may be bridged over with safety, provided we do not 
1 eighteen hundred to two thousand feet, when the structure 
«UI be destroyed by its own weight. 

" Importance of Good Machinery. — It is to the exactitude and ac- 
«cy of our machine-tools that our machinery of the present time 
a smoothness of motion and certainty of action. When I first 
1 Manchester, the whole of the machinery was executed by 
There were neither planing, slotting, nor shaping machines; 
I, with the exception of very imperfect lathes, and a few drills, the 
preparatory operations of construction were effected entirely by the 
hands of the workmen. Now everything is ■lone by machine-tools, 
with a degree of accuracy which the unaided hand could never accom- 
plish. The automaton, or self-acting machine-tool, has within itself an 
almost creative power; in fact, so great are its powers of adaptation 
that there is no operation of the human baud that it does not imitate. 
" Telegraphy. ■ — A brief allusion must be made to that marvellous 
discovery which has given to the present generation the power to turn 
the spark of heaven to the uses of speech ; — to transmit along the 
■lender wire, for a thousand miles, a current of electricity that renders 
*IIigible wordB and thoughts. 

n land telegraphy the chief difficulties have been surmounted, 
n submarine telegraphy much remains to be accomplished. Fail- 
s have been repeated so often as to call for a commission on the 
the British Government to inquire into the causes, and the best 
f overcoming the dillieulties which pn'sent themselves. I had 
rveon that commissi"! i. rind 1 belli 'vu thai from the report, 
ss of e vide nee and experiment:!] research ;ic cumulated, the public 
e very important information. It is well known that three con- 
is are essential to success in the construction of ocean telegraphs, 
t insolation, external protection, and appropriate apparatus 
rlitying the cable safely on its ocean bed. That we are far from 
g succeeded in fulfilling these conditions is evident from the fact 
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that out of twelve thousand miles of submarine cable which have b 
laid since 1851, only three thousand miles art- actually in working 01 
der; no that three-fourths may be considered a failure and loss to tl 
eountry. The insulators liitherto employed are subject to 
tiou from mechanical violence, from chemical decompositioi 
and from the absorption of water. But the last circumstance does not 
appear to influence seriously tie durability of cables. Electrically, 
India-rubber possessea lii^'l) advantages, and, uext to it, Wray's I 
pound and pure gutta-percha far surpass the commercial gutta-pereba 
hitherto employed; but it remains to be seen whether the mechanical 
and commercial difficulties in the employment of these new materials 
can be successfully overcome. The external protecting covering is 
still a subject of anxious consideration. The objections t 
are its weight and liability to corrosion. Hemp has been substituted, 
but at present with no satisfactory result. All these difficulties, U 
gether with those connected with the coiling and paying out of the 
cable, will no doubt yield to cartful experiment, and the employment 
of proper instruments in its construction, and its final deposit on tl 
bed of the ocean. 

Irrespective of inland and international telegraphy, a new syste 
of communication has been introduced by Prof Whe.ltstone, whereby 

in be carried on between private families, public offic 
and the works of merchants and manufacturers. This application 
electric currents cannot be too highly appreciated, iiom its great e 
ciency and comparatively small expense. To show to what an extent 
this improvement has been carried, I may state that one thousand 
wires, in a perfect state of insulation, may be formed into a rope n 
needing hah" an inch in diameter." 

The Ctiwjress for the Promotion of Social Science, which has n< 
established institution in Great Britain, met, during t 
past year, at Dublin, and was largely attended, — some ninety-three 
papers being read and discussed. Of these c 
the following, by title, as affording our American readers an idea of 
the scope and objects of the Congress: — 

" Suggestions on the Failure of Education in the Junior Classes of 
Elementary Schools; by the Rev. W. A. Willock, D.D." " On the- 
Application of the Principles of Education in Schools for tho Lower 
Classes of Society; by Miss Carpenter." "A Scheme for the Adult 
Education of the Working Classes ; by Mr. J. P. Organ." " Papery 
hangings Auxiliaries to Education ; by Mr. J. Stewart." " On thel 
Influence of Newspapers on Popular Education ; by Mr. G. W. Blan- 
Jerrold." " On Art. EctnoalioB oonudered in its Utilitarian and 
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Social Aspect; byMr.M. A. Hayes." "On the more Prominent Cau 
of an Exees?ivi' Mm'tnlity in K;i rly l.ii'i' : by J.tr. Moore." " On tilt; Phys- 
io*! Degeneration of Town Populations ; by Dr. Beddoe." " On Hob- 
il Statistics ; by Florence Nightingale." '' On the Inllucnce of the 
" on the Intellect ; by Dr. H. Kennedy." " On the Health of Mer- 
t Seamen ; by Dr. J. O. William." " On Practical Sanitary 
Work in Town and Country ; by Mrs. Fison." " On Quarantine ; by 
Dr. Milroy." " On the Application of Sanitary Science to Public 
Works of Irrigation ; by Mr. E. Chadwiek." " On the Disposal of 
Boys from Reformatories ; by the Rev. J. Fish." " On Sentences, 
with a view to Reformation or Deterrence ; by T. B. L. Baker." 
"On Punishment, — its Effects by way of Example; by Mr. C. IL 
Foote." " On the Condition of the Working Women in England and 
France; by Miss Parkes." "Women Compositors; by Miss Emily 
Faithfull." " On the Law of Fluctuation in Wages ; by Prof. U. llen- 
nessy." "On Working Men's Reading-rooms; by Dr. R. Elliott." 
"On the Condition of the Working Classes'and their Dwellings; by 
the Rev. J. B. Robinson." *' On the Superior Economy of Adminis- 
tration of Voluntary its distinguished from Legal Charity; by Major 
O'tteiily." "On the Necessity of a Universal System of Weights, 
Measures, and Coinage; by M. Chevalier, of France." "On Public 
bwMatoH in Prussia; by Baron HoltzendorfE" "Should the Ac- 
counts of Joint Stock Companies he Audited by a Public OluVcr '1 by 
Mi-. I). C. Heron." "Observations on the Proposal of Admitting the 
Evidence of Accused Persons on their Trial ; by Mr. I*. J. Mi Ki.ima." 

The Emperor of Russia has recently placed in the hands of M. 
Struve", the distinguished Russian astronomer, tbtf sum of 125,000 
francs, to enable him to erect an observatory on the summit of Mount 
Ararat, in Persia. It is hoped that, under the remarkably clear skies 
of this country, important astronomical results will be attained to. 

A scientific expedition has been set on loot by the Government of 
India, for the exploration nf the great mountain chains of Central 
Asia- It will consist of five men of science, — geologists and phys- 
icists, — -who, early in ]$l>2. will travi'rse r hi- lliiunlavii and Karelian 
chains, and, proceeding into Tnrtary, explore the great Tliian-Chan; 
then, passing eastwards, return to Hindustan by the gorges of the 
Brahmaputra River. 

An English commission is now engaged, in cooperation with a 
commission appointed by the French Government, for the purpose of 
connecting the tri angulation of Great Britain with that of France and 
The ultimate result to be obtained is the substitution of one 
dioual line for the lines of Greenwich, Paris, and St. Petersburg, 
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that are at present in use in different countries, and thua to harmoni: 
the maps of all countries. The connection of the French and 
ayatema will be carried out by the officers of those countries. 

Uriah A. Boyden, Esq., of Boston, Mass., has deposited with 
Franklin Institute, of Philadelphia, the sum of one thousand doll 
to be awarded as a premium to " any resident of North America 
shall determine by experiment whether all rays of light, and othi 
physical rays, are or are not transmitted with the same velocity. 
The award is to be made by a committee of three c 
United States, of competent scientific ability, to be appointed by tha 
managers of^he Institute. 

Prof. Torrey, of New York, the well-known botanist, has presented 
to Columbia College his immense herbarium, — the fruit of forty years' 
assiduous labor, — together with his valuable botanical library. The 
herbarium is especially rich in North American plants, as it ec 
full sets of nearly all the collections made by the numerous exploring 
expeditions of the United States Government, from that of Maj. Long, 
in 1810, to the present time, and the original specimens from which 
the descriptions in the official reports were made. The herbarium is 
also authority for i he pliiuis described in the Flora of North 
by Dr. Torrey and Dr. Gray. The Floras of Europe, Asia, the 
of Good Hope, Australia, and many other parts of the world, 
largely represented by collections named by the highest authority. 

Patents. — Within the past year some important changes have 
been made by Congress in the United States system of Patent Laws, 
of which the following are the most noticeable: — 

Under the new system, pictures, prints, and artistic designs of every 
description, may be patented, and no person can use or duplicate the 
same without the consent of the originator. Merchants may obtain 
patents upon their trade marts, and even upon the labels which they 
affix to their goods. This provision also covers, in particular, on 
mental designs in any fabric or material; every new style of tool 
pattern used or produced in any trade ; and orn;unents and decora- 
tions formed from Bay material. In short, any neuj form of any arti- 
cle of manufacture may be patented. Makers of such articles will 
therefore be encouraged to exercise ingenuity in producing improved 
forms, so as to enjoy a monopoly of the sale thereof. 

Patents can be taken out under the new system, in accordance 
with the above provisions, for three and one-half, seven, 
years, aa the applicant desires; and the following is the tariff of fees 
established by Congress for the same : — 

For a patent of three and one-half years, ten dollars ; for a patent 



of seven years, fifteen dollars; for a patent of fourteen years, thirty 
dollars. Tlie documents required are petition, affidavit, specifica- 
tions, and drawings; a model being unnecessary. 

Recent Progress in Natural History. — Professor Owen, of 
England, gives the following as tbe ratio at which our knowledge 
of the class of mammalia has advanced during the last thirty years; 
Steely, from, say 1,350 species in 1830, to 2,500 in 18110. In one 
order, e.g. Marsupialia, the increase has been, from 50 species, re- 
corded in 1830, to 350 species in 1860. We should also, says Profes- 
sor Owen, greatly over-estimate our present knowledge, were we to 
rest upon it a conclusion that there remained but very few more 
forms of Mammalia to provide room for in our museums ; an assertion 
which derives strength from the great augmentation of the species 
of the Quadrunanous (apes) order, recently made through the re- 
searches of Dn Ghailiu and others in tropical Africa. 

The Smithsonian Institution has recently made arrangements for 
the preparation of works on the different orders of insects found in 
North America, with a view to idr-ntiiymp the species, and of system- 
atizing tbe study of their relations and habits. This is a subject not 
only of mueli scientific interest, but also of great practical importance 
in regard to its connection with agriculture. When it is considered 
how much loss is annually caused in this country by the ravages of 
the Hessian fly, tbe army and cotton worms, the curculio, the grass- 
hopper, and numerous other species of insects, it must be evident that 
anything that may tend, in hoivever slight a degree, to throw light 
upon the means of preventing such ravages, is of great commercial 
importance. But liefore we can make use of the experience of other 
countries on this subject, it will be necessary to identify the insects, 
since, in regard to them, as well as other objects of natural history, 
the same name is often popularly applied to widely different species. 

The greatest defii-ii'in-v in American natural hi-turv is to be found 
in the department of entomology, there being no original treatise in 
reference to this country, applicable to the wauts of the present day. 
Institution has therefore made arrangements with eminent ento- 
logists for the preparation of the following series of reports on the 
orders, in the form of systematic lists, of all the Nnrth Amer- 
ii < hitherto described, and an account of the different fami- 
lies and genera, and, whenever practicable, of (lie spucies of each 
order, — namely: 

f'oleoptera (beetles, etc.), by Dr. John L. Lo Conte, of Philadel- 
Si'uraptera (dragonllies, etc.), by Dr. Hagen, Konigslierg, Ily- 
'■,i (wasps, bees, etc.), by IT- Do Saussure, Geneva. Diptera 
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(flics, mosquitoes, etc.). hv Baron Ostonsacken.of lhi> Russian legation 
at Wasliington. Lepidoptera (butterflies, moths, etc.), by Dr. J. G. 
Morris, Baltimore, and by Dr. B. Clemens, Easton, Pa. Hemiptera 
(chinches, roaches, etc.), by P. R. Color, Baltimore. 

Catalogues of the Coleoptera, Diptera and Lepidoptera have been 
already published. 

In Europe, especially in France, the subject of the accliraati zatjon 
of new and the improving of old breed? ni' auimals continc 
receive great attention. Dui'ing the la.it. few years there have been 
introduced and acclimatized in France, mainly through the auapices 
of the Jardin dss Plantes, at Paris, the following new species: two 
new and hardy varieties of the silk-worm; tea species of ornamental 
birds; and five species of domestic mammalia, namely: tho 
which already ennuis three gene rations ;>■<;■ tin- Jnrilin des Plantes; 
the yak, or Thibet ox, which In twu gene rations has increased to s* 
entecn individuals, including the three original ones; and the hemi- 
one, the canua, and oilman (varieties of flier or antelope from South 
Africa). These three animals all furnish excellent meat ; that of the 
nilgau has already been served up at several tables in Europe. 

The Belgian and Danish governments, during tho past year, 
appointed commissioners to study t lie new methods of propagating 
and rearing fish, and to introduce the same among the fishing popula- 
tion of their respective shores. Legislative iii.-t.ioii has also been r 
cently taken by the French government (see Zoology, this volume) for 
the protection of useful birds, with a view of cheeking tbo increa 
insects injurious to vegetation. M. St. Ililaire, the late eminent nat- 
uralist, in presenting to the: French Academy, during the past year, 
the fourth edition of his work, Acclimatization and I '■■■'■■■ 
marked, that, breeding alone, in most civilized countries, had Income a 
regular business with the agriculturist; but in the way of preserving 
the animals we have, whether wild or domestic, or turning them ti 
but account, we at present display but little moro wisdom than it 
Middle Ages; and sportsmen of every nation kill the most useful 
birds, — such as the swallow, for instance, — for no purpose whatever 
jut the stupid pleasure of killing. Let a goat-Backer or owl bo st 
by a farmer, he will hunt it down forthwith, and proudly nail its 
is to his barn-door, quite unconscious of having shot one of his 
best friends, whose only pursuit was that of destroying the vermin on 
his ground. j 

The Lowest Race of Men. — At the last meeting of the British Assot- 
ciation (18G1), Professor Owen stated that he regarded the nati 
if the Andaman Island*, in the Indian Ocean, as probably the n 
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p lowest in the scale of civilisation, of the human race. 
f low stature (probably less than five feet on an average), they ore 
described by most observers aa dwarf negroes; btrt have Done of the 
distinctive characteristics of tin: African race. They have no tradi- 
tion, and apparently no notion of their origin ; are reported to have 
no notions of a Deity, of spiriniiil Kcings, or uf a future state. Both 
geies go naked, without any sense of shame, and indulge their sensual 
appetites in the simplest animal fashiuu. Entirely destitute of cloth- 
ing, utterly ignorant, of agriculture, living in the most primitive and 
rudest form of habitations, their only care seems to be the supply of 
their daily food. They are not, however, cannibals. Their imple- 
ments are bows and arrows, rude spears, and nets; and finding that 
these suffice for the acquirement of food, they have carried their 
inventive faculties no further. 

In reviewing the scientific history of the past year, the most notice- 
able events (described at length elsewhere in the present volume) 
maybe enumerated substantially as follows: - 1. The extraordinary 
attl-nti on given in both Europe and the United Slates to the invention 
and improvement of warlike enginery and material; the results of 
which bid fair to almost revolutionize (lie heretofore accepted science 
of warfare. In the United States, owing the paralyzation of many 
forms of industry by the civil war, the inventive skill of the country 
has been largely directed to this .subject, and more inventions relative 
to war-implements and constructions have been brought out during the 
twelve months of 18G1, than in any equal former period of history. 
Many of these are undoubtedly of little value, while others are. of great 
and acknowledged importance. The " Rodman," " Parrot," and " Saw- 
yer" guns; the novel " Ericsson's floating battery;" Juan Patterson's 
system of iron-plating ; and the new compressed powder, are examples 
of late American inventions belonging to the hitter class. 2. The 
completion anil effective maintenance of .1 line of telegraph across the 
American Continent, from the Mississippi to the Pacific. 3. The gen- 
eral announcement of Bunson and KirchhoiT's new system of spectrum 

alysis, and the consequent diicorory of three new elementary sub- 
4. Fremy's investigations into the nature, and manufacture 
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Id seem to Hhom, that more liiis possibly been 
en mi'] liiivlilii'fl" Mian can bo established, and 
ve neon too hasty, especially those respecting 
npOHitiui! (if I In: lull. Tii us 11 has been recently nsrertiilucd that llic bright 
1 tho spectrum ofu burning body vary ivilh the ipniperuture of the Rama in 
tho body 1b burned. Professor Frauklnnd, in a letter to Dr. Tyndall, pub- 
is a hup number of the London FMtaMpMMl MageHnt, says: — '• I have 
ude some further experiments on the lithium speclrum, aad they conclu- 



5. The continued accumulation of evidence respecting the 

:ological history of the human race. G. The discovery of ten new 

teroidal planets. 7. The appearance and near approach to the earth 
li'.-i lii-iJlhnl .'nni lu-vi.li.lijii- un recognized comet. 

The value of the laws deduced hy modern scientific research for the 
preservation of health and the prevention of decease have also received 
a moat striking illustration during the past year from the efforts and 
action of the Utoted States Sanitary Commission. Through their la- 
bors and counsels mainly, an army of over five hundred thousand men, 
unaccustomed to the life of a soldier, drawn from city, farm, and fac- 
tory, and brought into the field with scarcely an idea on their part of 
the insalubrious influences which are the invariable accompaniments, 
of such gatherings, have been kept in a condition of health, entirely 
unparalleled in history. Such a result contrasts strongly with the con- 
dition of the British army in the Crimea in 1854 ; which, at no time 
exceeding thirty thousand men, lost of this number, from disease, in 
seven months, over thirteen thousand soldiers. 

Among the scientific publications of the past year especially worthy 
of note wo may mention the following: — 

Report of Maj. Alfred Monhcai, of the Military Commission to 
Europe in ISoo-ii. This work, published by Congress, embodies de- 
scriptions of all the recent improvements and experiments made in 
ius countries of Europe during the last few years in relation 
to ordnance, ordnance material, aud infantry arms, especially rifled 
weapons. It includes a valuable work by Capt. Selion, of Saxony, on 
rifled infantry arms, translated by Capt. J. Gorgas, U. S. A. 

n of the new French system of field artillery; the 
shot, bombs, fuses, transportation of ammunition, use of gun-cotton by 
the Austrinns, and a summary of the recent experiments in relation 
a rifled cannon and small arms in England. 

Report vpon the Physics mid HitilraiOict of the Mississippi River; 
upon the Protection of the Alluvial Ret/ion against Ocerjli 



tirel; prove that the appearance of the bine line entirely depend* npi 
re. The spectrum orihloii.lt of lithium i-uitnl in i Bunacn'a burne 
1 disclose the faintest trace of the blue line. Replace the Bnnaen's 
i of hydrogen, — the temperature ufwhioh is higher than that of tt 
— and the blue llui! appears, fiiiiil, it id true, but sharp and quit 
now slowly turned into the ji't, the hriJlinnoy oft 
i.'Eiij>iT;i[urv of I!,.' Ilamc rises lii,;h tmuujjh to fuse the plati- 
tbue puts an end to the experiment." 

■fore, the lines nf the spectra vary with the temperature of the burning 

il If the temperature of the sun ia really much My her than any pro. 

laced artificially, it is obviously doubtful whether we can tell what aubat.-in.ee. 

ir ilo not, product llu lixi d liiu .- visible in the aolnr apeetrum. 
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the Deepening of tin- Month* : based upon Surveys and Investigations, 
made under the Acts of Congress directing the Topographical and 
Hydrographical Survey of the Delta of (he .Mk-i^ipj.i liiviT, with 
such Investigations as might lead to the determination of the most 
practicable plan for securing it from inundation, and the best mode 
of deepening the channels at the mouths of the river. Prepared by 
Capt. A. A. Humphreys and Lieut. H. L. Abbot, Corps of Topograph- 
ical Engineers, U. S. Army;- — with maps; pp. 5-15. 

This work, which forms one of the professional papers of the U. 8- 
Corps of Topographical Engineers, is one of the most elaborate scien- 
tific reports ever prepared in this country, anil, besides its immediate 
practical vaiue, contains much information important to the geologist, 
riicleorologi?t, and to civil engineers generally. It also contains a 
very full discussion of flic theory of hydraulics ;is applied to rivers. 

The Birds of North America, containing Descriptions of ail knovm 
a-fiij from specimens in the Museum of the Smithsonian In- 
stitution. ii\ S. F. liainl, with the co-operation of John Cassin and 
George N. Laurence ; one vol. 4to, with an atlas of one hundred 
plates, from original drawings, representing one hundred and forty- 
eight new and unfigured North American birds. A work of this de- 
scription has boon long admitted to be a great desideratum, on account 
of the numerous additions to our ornithology, and the fact also that 
there n;t no work eytant wlii'-h prevented a complete and condensed 
account of all the known birds of the United States to the present 
time. The magnificent and standard I iniithology of Mr. Audubon, 
the second edition of which was completed in 1813, embraced very 
■]y all that was known at that time of the bints of the accessible 
of North America, and contained descriptions and figures of 
•ly live hundred species. Seventeen years have produced great 
changes, not only in the boundaries and geographical relations of the 
United States, but, also in the facilities for travel and scientific ex- 
ploration of the interior and remote regions of our vast territory. 
Within that period, the thorough exploration of Texas, New Mexico, 
the countries on the Pacific slope, the Rocky Mountains, and other 
very extensive and interesting districts of our country, by government 
expeditions and private enterprise, has correspondingly enlarged our 
knowledge of North American zoology, and especially of ornithology. 
Iu the Eastern ami older States, too, quite numerous additions have 
been made, which, especially in Florida, and elsewhere on the Atlan- 
tic seaboard, have been of'a very interesting character. 

So great has been the increase, from causes here indicated, and. tW 
discovery of new birds, that instead of about 49b Hpetnsa oS teft 
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American birds, known to Mr. Audubon, there are 71G species given iu 

I the present work, being 221 more lliao are contained in the works of 
t.l l :i t eelebrated author. In the present work, also, the birds of the 
United States for the first time are arranged iu the genera and families 
established by modern naturahsts, aud no exertion has been spared, 
we believe, by the distinguished naturalists who have undertaken its 
preparation, to present a work in all respects a complete Ornithology 
of the United States. 
New Theorems, Talks and Diagrams for the Compulation of Earth- 
inert; illustrated by numerous original engravings, and 
lithographic drawings Iruiu models, showing all the solid forms which 
occur in railroad excavations and embankments; by John Warner, 
A. M., uuthor of Studies in Organic Morphology, etc. This work, 
complete manual for the mensuration of railroad excavations and en 
bankmenls, of shafts, luiinels and workings in mines, contains, also, a 
separate tlicuivlical (realise, and an appendix on graphical proe esses, 
the methods of equivalent square basts and equivalent level heights; 
and is splendidly illustrated with plates, scales aud diagrams of all the 
combinations of solids in earthwork, — the whole the result of 
labor and original research on the part, of the author. 

Ciittifaifuc. of the Fishes of the Eastern Coast of North America, 
from Greenland to Georgia, by Theodore Gill. This work, which 
forms a part of the Proceedings of the Academy of Natural Sciences of 
Philadelphia, and has also been published separately, gives as complt 
an enumeration of the fishes that inhabit the waters that bound e 
continent, as the present stair "i edilliyological science will adinit. 
The Appendix of the Report of the Smithsonian Institution for 1860 
puiili 1 1 ■ ■• I iii IMtil) contains much valuable, scii-iililic information, 
seated in a popular manner. Among the subjects treated oij 
wo may specify the following: — "Lectures on Mollusca or • Shell- 
' and their Allies," by Philip P. Carpenter, Ph. D., of England; 
" Lectures on llowh and Urii/i/es" by Fairman lingers, Professor of 
Civil Engineering, University of Pennsylvania; "General View* 
Archaeology," by A. Marlot, of Lausanne, Switzerland ; " The Micro- 
e," translated from " Aus der Natur, etc." Leipzig, 1858 
's Memoir of ILiihj" translated by C. A. Alexander; "Notices of 
e Progress of our Knowledge regarding Magnetic Storms," by Gen. 
Edward Sabine, of England ; etc etc. 

J 



We present to the readers of the Annual of Scientific Discovery Che 
1862, the portrait of Capt. John A. Dahlghun, U. S. N. — distil 
science fur his reauarches and discoveries in relation to 
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THE GREAT 



EXHIBITION OF ISGz. 



The second great English Exhibition of the Industry of All 
Nations having been appointed for the present year (1862), the 
commissioners intrusted wit.li the direction of the same Lave made 
arrangements for opening tin: Inhibition on a most extensive slide 
on the 1st of May next. Warned by [.lie experience gained in 1851, 
at Paris in 1W55, tho Manchester Art- Treasures of 1857, and the 
Crystal Palace, the commissioners resolved Unit, the new building 
should bo formed of more weather-tight material than iron and glass, 
at least in those portions devoted to the reception of works of art. 
Without some such provision for the satl-ty of pictures there was no 
chance of getting loans to any extent, more than one mishap having, 
reasonably enough, disposed owners ngain-t incurring risks of the like 
nature over again. Accordingly, a very large portion of tho new 
construction is to be of brick, the roofs supported on cast-iron pillars, 
the roof itself of wood, protected by felt, and painted. Thus much 
for the materials ; now of the form and architectural characterof tho 

The dimensions of the site of the building are 1,152 feet from east 
to west, and IVJ-l feet ft inches from north to south: the measures, 
however, being exclusive of a wing devoted to machinery, the area 
of which is 872 feet, by 2W feet, going direclly norlb and south, at a 
right angle, therefore, to tin; main construction. Looking at the 
southern facade will furnish the most striking view of the whole ex- 
terior, which is arranged thus: The whole stretch of the front proper 

nearly on a level from end to end, of the height of aXiooi &A3 te*V, 
this, and overlooking it iu some degree, w'ifi tu-ya \.W Xo'Kwbv 
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roof of the nave, 1 00 feet in height ; at. each end rises 
dome, 250 feet high and ] Go feet in diameter at its base. When 
remembered that thes dome of St. Paul's is hut 108 in diameter and 
St. Peter's but 139, some idea of the huge vault it is proposed lo rear 
will be obtained. The form of these domes appears to be octangular, 
terminating in a pinnacle, and with a reverted curve, like an ogee 
moulding, for general out lint-. The exterior aspect of the great facade 
presents four sections, divided liy pore lies (if diliVring dimensions. 

Koverting to lit,' ground plan of the building, we may briefly point 
out that its general form is that of the letter L, the short limb being 
that intended for the ret-eption of machinery. At caeli end of tl 
long limb arise the enormous domes; along the front of this, fanhe 
removed from the short limb, is the facade we have just described; 
this facade is the front of the space devoted to the pictures, will In- 
built ot brick, and, of course, intended to be of a permanent tiatnr 
The upper portion only of this will be devoted to art ; the lower ga 
leries, on a level with the road, being appropriated to other objects, 
amongst which carriages and still machinery will find place. The 
picture galleries will therefore be 1,200 foot long ; down the middle 
runs a dividing wall, doubling the hanging space, forming two galle- 
ries parallel lo each oilier. . r i.7i feet wide by 3j feet high. This result 
will be 4,691} feet of wall space : a space enormous, no doubt, but by 
no means enough, if all the probable requirements are to lie fully met 
The plan of lighting is to be from a clerestory range of windows, the 
roof being snhd. 

We are now fairly in the interior of the edifice, and may take a 
stand at either end under tile dome, and look down the vast nave, 
which is in an unbroken fine from cud to end. As at present design " 
there will be under each of these domes a raised platform or ' 
elevated a few feet from the floor, — a post of advantage for loo 
over all the vast range of vistas that open before us. The gener 
character of the design lor these interiors is not without a si 
Gothk-isin. The height of the nave, which forms the centre, 
100 feet, — the roof pitched from the centre at a low augle, of woe 
covered with felt, as we said before. This roof is to be supported by 
cast-iron columns; these columns, about midway of their height, — which 
is about the- same as the exterior wall, — sustain a gallery running en- 
tirely round the nave above this, at an equal distance to that at 
which the first gallery stain Is above tile liner : the columns terminate 
in an ornamental capital; from this rise gigantic, spanners of sei ' 
circular form, which leap over the whole nave from side to side, ' 
space between them and the sloping roof-sides being filled by trua 
and ties, architecturally disposed ; — thus there exists what may „, 
called a spandrd over each arching semi-circular spanner. The east- 
iron columns are banded midway of their height. The splendid pi 
turesqiieoess of ellei-l [rained by tlii- general arrangement maybe su 
mised readily. Great character is given by allowing the timber ri 
of the roof to be visible above all. The columns are slightly advanoi 
into the nave, so that a sort of recess i3 formed bv each. Behii 
each is a second but subordinate skirting, of square tbriu ; this will i__ 
duty mainly lor I lie support oi" the galleries, i |,a1 of tins roof going to 
1 the columns. Both are of cast-iron. The spanners have cusps upon 
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tln-lr edge*, are decorated in simple forms, and will be painted of a 
cheerful color. The whole is lighted from a clerestory. 

Having Mm.- ilcsci ji.n.il (lie structure anil general character of the 
kidding, «i may static some further particulars of interest. From the 
1st of May to the 15th of October is to be the period of its existence, 
as it was that of the is 51 j_ r ;u he ring. The ground occupied by the 
whole building is more than twenty-sis acres; that of the 1S51 Exhi- 
bition being but twenty-three. The space of the flooring will be 
1,140,000 feet; nearly 200,000 feet more than its predecessor, without 
(■minting nearly rtni),(i<.nj feet more that will be gained by the appro- 
priation of the wing building to machinery. One hundred and sixty 
I'eet was the greatest height of ls.Jl , the nave being sixty feet high 
by seventy-two feet wide. The fi>n beriming building will be 260 feet 
at its greatest height, that of the domes ; the nave, 1,200 feet long, 
mil 10'J feet high. Tie lirx building was 1,800 feet long by 
400 wide ; the present, as before, 1,200 feet long mid 700 wide ; the 
machinery nearly 1,000 feet long by 220 wide. Messrs. Kelk & Lu- 
cas, the contractors, have undertaken the erection at the price of 
£200,000, its estimated cost, being i 3 00,000, — the remaining £100,- 
OOo being to 1ms paid over to them in case, the profits amount to more 
than £600,000, as they did in 1851. 

EECONSTBUCTTON OF TEE EOMAN GAXLET. 
During the past year, the Emperor of the French has caused to be 
bnilt a vessel on the plan tit' the ancient Roman galley, or trireme, 
which has e.M'ileil much attention and interest among persons who 
oecupy themselves with naval arc! neology. The emperor, in ordering 
the execution of this vessel, had for object to throw light on the dis- 

Suted question of the old row -galleys, known by the naoie of triremes. 
!o precise description of these vessels has come down to our times, 
and we can only form an opinion of them from some bassi relievi and 
scattered passages in ancient authors. In spite of the researches of 
aovans, among whom may be mentioned those of M. Gal, historio- 
grapher of the marine, the exact meaning of the word trireme could 
not bo decided on. Now the problem of three rows of oars placed 
one over the other appears to be practically solved by the experi- 
ment which the emperor has had made. The trireme now at St. 
Cloud is 40 metres (!31ft. 3in.) long at the water-mark, 5-£ metres 
(18ft. Sin.) wide, and drawing lm. 10c. (3ft. Tin.) of water. She is 
il by 130 oars, 65 on either side, each moved by one. man. 
They are arranged in three rows ; the lower one is under a covered 
deck, which explains the name of ialmi,il^ (tn/amos, room under the 
deck), by which the ancient authors distinguished these rowers; the 
Otter two rows are open, anil the oars of the upjier row pass behind 
the heads of those of the row under them. This arrangement also 
explains the name ://.;iVim' ( -'(';".-, yoke), given to the latter, as well as 
that of tranit&i (Iranos, throne), applied to the men on the upper 
benches. Two rudders arc placed, according to the indication of the 
ancient bassi relievi. The bow is armed nt the water's edge with the. 
rostrum, a spear with three points, intended lo pierce awl \aej o^mv 
the flidea of the enemy's vessels. 




ing officer, 

u larky, although (Hi' men had received but link- nlrillLta.tr. Tin 
on leaving St. Cloud went down (he river towards Ncuillv- 
"er speed, allowing for that of the current, was five and a half 

i hour. Before reaching the bridge at Neuilly the trireme 
turned round by tlits action of her rudders Mini the oars on one 
backing water, while tlie other? pulled as before, after which 
again ascended the river to St. Cloud. During the passage back 
emperor had different experiment:: made of the action of the differ 
rows of oars, suppressing in succession that of the talamites, 
zygitos, or the tranites. 

I)OAT-BUILDISG BT MACHINEHY. 

We presume it is tolerably well known (hat a boat is made of 
treat variety of pieces of wood. separately sawed anil shaped and t - 
nit together. Mr. Nathan Thompson, of New York City, has insei 
i machine, or rather several machines, working together by the \ 
fection of mechanism anil driven rapidly by steam, which cuts, han 
mere, saws, and In. Its in rapid succession the component parts of a 
boat, with a magic-like rapidity. 

Mr. Thompson lias been nineteen years in perfecting his nt 
which originally was very elaborate, but is now reduced tc 
separate machines, which work simultaneously. When the V 
parts of a boat have been perfected in twelve of the machines, tl 
thirteenth puts them together. This latter is termed by the inve 
tor hia " patent assembling form." It is in reality the reversed frail 
work or shell of a model boat, — -a kind of boat mould, if one mig 
employ such an expression. It is a frame adapted to receive all t 
parts of the boat. In hold them together lirinly in their proper plac 
and to retain them t lie re until (lie easy wurk "I" bolting and screw i 
hasbeeu thus expeditiously pci-ibmicd, and the perfected craft is lift 
off the "assembling form," and pronounced ready tor sea. 

The framework is so arranged that every piece and joint of t 
boat finds a fitting place upon it, and the craft is thus put togetb 
somewhat as the portions of a digscetiug map may be combined. Th« 
- ouderfnl simplicity of the whole system, and the marvellous perfeo 
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u of the separate pieces of machinery which carry o 
are described as astonishing. For ins 
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make, under the present system, twenty ri 
in a day. Mr. Thompson's rib-making machine can be thorougl 
explained to the most ordinary field laborer in a few hours ; and t 
individual thus taken from the spade to be converted into a nai 

architect can, after sin hours' instruct inn. turn out five hundred ribs 
the result of a day's work. The machine which shapes and plai 
beams, with a convex surface on one side ami a concave on the oth 
exactly corresponding to curves which bail been previously detet 
mined, and regulated by a process beautifully simple and certain, " 
perhaps, at once the most important and the most novel of all ■ 
mechanical appliances which the inventor has introduced. A vi 




iingalar piece of machinery is that which Mr, Thompson styles the 
"drunken saw; " a small areolar saw, working with an extraordina- 
rily eceentrie and staggering motion, biting pieces out of the wood 
it operates on al either side, ami I In is turning out a "rating or trellis- 
work tn a manner very marvellous to see, l)ut utterly defiant of de- 
nription, 

The thirteen machines are in detail described as follows: — 
The iii-sl iiiLi'-liiin- is for holding the gunwales, risings, lioor-timbers, 
cants, keels, stem, stempnst, and board in their relative positions, as 
designed in the finished boat. The second is the combination-saw, 
for all kinds and dimensions of -lull', either square, levelling, or an- 
gling, that can be sawed with a circular saw, and to any desired 
width or taper without measuring. The third is the patent form for 
spiling, or giving the plank edge the required bevel throughout- its 
entire length. The fourth is for giving the proper bevel to the stern 
board, thwart-knees, traiisoni-kn<-i:s. hroasi hooks, risings, forward and 
stem ribs, cants, stcnisheet.s, gratings, etc. The tilth is for boarding 
and rebating keels at, a single operation, and in the most perfect 
minner. The sixth machine is for tenoning toggles. The seventh, 
for marking and slotting gunwales to receive their toggles and row- 
locks. The eighth is the eccentric saw for grooving, grating, etc. 
The ninth tin' giving the ribs their required bevel. The tenth for 
planing a plank on both sides at one operation, at the same time giv- 
ing its interior and exterior curve in the most perfect manner, and 
uniform in thickness throughout its entire length. The eleventh is a 
machine for planing pcrled-ly plain surfaces. The twelfth is for 
moulding logdcs, boi torn- hoards, gun wales, and risers, and it cuts any 
bevel or irregular mould, or three, sides, or planes three flat surfaces 
at a single operation. The thirteenth and last, machine is for bend- 
in" the ribs to any form or size required in boat -building. 

Mr. Thompson undertakes to produce ;i le. i^,-si;:c boat in five hours, 
and at a cost of about one-tenth that paid by the government for a 
■inular boat. 

THE FUTURE CJF HIGH PKES9UKE STEAM. 

At the recent opening of a School of Science at Liverpool, Mr. 
Fairbairn said : — '■ As a laborer in the field of science, more particu- 
larly practical science, 1 am sure you will allow me to give you a few 
i'n- great advantages ivhirh tin' industrial arts receive 
from the exact sciences, and particularly from those constructions 
which are of much greater advantage to the industry and property 
of the community. With regard to steam, 1 am quite sure every per- 
son here present must, be aware of the very great advantages of that 
source of power, that immense power we see daily before us; and if 
we look back to the days since James VV.it.l lived, to the present time, 
.■v., n l„ >i[y will lie convinced of the L'tval, improvement*) that have 
taken place by the application of science to that particular element. 
I recollect well, in I lie early part of my own history, that the steam 
r worked above seven to eight pounds upon the square 
Inch', it then reached twenty pounds, then fifty pounds. Now, in tho 
locomotive engine, the pressure is one hundred and fifty pounds, and 






even two hundred, upon the square inch. This is a great advantage, 
and if we may judge by the great improvements whii'h are taking 
place with regard tu tile steam engine, tin; kicnuiotive as well as *'"" 
condensing engine, lam inclined to think that we are not by 
means arrived at the full economy of the production of steam iu 
country and all other countries. Instead of working at the rat 
two hundred pounds upon the square inch, I think it is very likely 
that, it will reach live hundred pounds." 

Mr. Gladstone, who followed Mr. Fairbairn in another speech, 
described this progress of railroad mechanism by another inte 
illustration, which we give in his own language: — "I would 
mend those who wish to measure practically the advancement in 
department of mechanical science, to read tho evidence which 1 

S'ven by the elder Mr. Stephenson before the first committee of 
Ouse of Commons, which nils appointed In consider (he first bill for 
the purpose of making a railway from Liverpool to Manchester. 
When that gentleman appeared as a witness in the face of able and 
learned men, whose business it was to convict him of being 
dreamer and enthusiast, he judiciously avoided stating what, perhaps, 
his prophetic spirit hail divined of the great result" that were about 
to be achieved ; and I think that when Mr. Stephenson was asked at 
what rate it was probable that the locomotive engine would carry 
passengers along that railway, he judiciously confined himself to the 
statement that he was sanguine enough to believe that such an engine 
would bo able, under favorable i-ir.-uinstanecs, to draw those passen- 
gers at the rate of eight or ten miles an hour. But even that did not 
satisfy the relentless ingenuity of those who cross-examined him, and 
they solemnly adjured Mr. Stephenson to say whether, upon big 
credit as a man of practice and a man of science, he would undertake 
to assure that committee, that ho thought that such an instrument a* 
a steam engine ever would draw people along tho iron rail with such 
velocity as the speed of eight or ten miles an hour. And Mr. Ste- 
phenson was so wise in His generation, that He would not adhere to the 
speed of eight or ten miles. I do not recollect the figure to which 
they brought him down, but I thiuk at last he would not absolutely 
commit himself (o promise a speed of more than five or sis miles an 
hour. Mr. Harrison was the hading counsel against Mr. Stepht 
son. He was not satisfied with the modesty of that eminent 
and the prediction he had made, lie ridiculed those prediction: 
said: 'Woe be to the unfortunate gentleman, who, living in 1 
pool or Manchester, and having an engagement to dine in the 
try at a particular hour, shall trust himself to one of our train! 
the expectation that it will bring him in time for dinner.' 
ladies and gentlemen, we have passed by that scene ; and I believe 
should be correct in saying that even since the locomotive began 
display its powers iu practice, ■ — since the railway system was est 
lislied, — those powers have been iar more than doubled; and 
do not know at what point the limit of their application may be 
reached." 
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S.JJD THEIE CAUSES. 

o subject of boiler explosions has been discussed al groat length 
g the past year in English scientific periodicals. In the London 
leer and London Alecliania:' Moiftiziii?, editorial articles and 
__;ributions from corresiKHiili-rita have ap|>ear._>d weekly, in which 
various theories have been advanced, attai'kcit. niul d<-l'cnded; and 
the conflict tiiil goes on. The discussion ha? excited our attention 
not only on account of its nature, but also because of the persons who 
have taken part in it, such as (.'. Wye Williams, tin- author of a .valu- 
able work on combustion ; D, K. Chirk, author of the incomparable 
work oil locomotive engineering, and Zerali Colburn (now in Lon- 
don), an able American writer on railway engineering topics. Quite 
a number of other*, whose names we omit, have also taken part in 
the discussion. There is still some npparcnt mystery connected with 
the phenomena of boiler explosions, or we would not have so many no- 
tions and theories floating about rasper (hip their causes. The most 
common theory of lioiler explosions is that of aei-umulated over-pres- 
sure of steam generated by t lie Iie.Tt in tin: furnace. This theory em- 
■ in the Imilcr, also flic absence ot'n snllicicnt 'juautii.y uf 
water, whereby the metal is pi rmiltcd 1 ■ > become, red hot and weak, 
and is eapablc of cxpkinlug most of the explosions which have oc- 
curred. 

The theory of C. W. Williams is to the effect that, steam is concen- 
trated in the water under pressure in a steam boiler, like carbonic 
acid gas in soda water, and when it is relieved of pressure it suddenly 
assumes ,1 violent expansive action. 

The theory ofD. K. Clark consist * in considering the water in the 
boiler necessary to produce an explosion, by acting like a projectile 
with a bounding force against: the metal. 

Mr. Zei-.ih Culbum's hypothesis consists in nssnming (hat when wa- 
ter, heated with steam above atmospheric pressure, is suddenly re- 
lieved of | ■ ■ ■■■:■■ rupture, a considerable amount of the 
— --r is instantly Dashed, gunpowder-like, into steam. — Scientific 



At the meeting of the Society of Civil Engineers of Vienna, Aus- 
tria, M. Strccker communicated a \>:vy ingenious and simple mode of 
preventing the burning of steam l>oilers. This apparatus, invented 
by M. J. Ifriswill, director of the Vienna Locomotive Factory, con- 
sists in introducing into the interior of the boiler a small turbine, 
which continually drives the water from the bottom towards the front 
of the boiler; thus on the one hand cooling the walls which are most 
liable to overheat, and on the other facilitating the formation of 



WOKKIXG STEAM EXPANSIVELY. 

During the winter of 1860-Gl, experiments were made, under 
order of the Secretary of the Navy, by a Board of Chief Engineers 
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of the Naval Engineer Corps, to determiDis certain questions ir 
ence to the economy of strain expansion, Previous experiment! 
made by the chief officer of the Board had induced him to assert the 
fallacy of the commonly received doctrine of economy in expansion, 
and these observation!; were undertaken to pursue the investigate 
on a more perfect engine, and with <_ri-t-;i< i'i- rare. A report of tl 
results ha? been published by the Navy Department, torn which tl 
following facta are derived: — 

The vessel selected to test, the relative merits of expansive and 
n i'ii i -expansive steam in cylinders was the Mirhit/rtii, a government 
paddle-wheel steamer lying at Erie, Ta. The larboard engine Only 
was used, and it was employed in exerting it- power to paddle the 
water ait while seemed at tnedock. Each experiment lasted seventy- 
two consecutive hours, during which the engine was neither stopped 
norsloweddown, nor in any way changed in condition. It was always 
operated several hours, so as to get the steam to the same pt 
the fires in proper order, and all things adjusted correctly, helot 
experiment was actually commenced. The water in the Iwiler n 
ganged, and the ipianfit) led in was accurately measured. Every 
pound of coal fed into the furnaces was carefully weighed: indicator 
cards were taken, and everything arranged to insure eh ■curacy. Tb< 
results of seven experiments, cutting offal H, A, *, fa, J, J, ^ths a 
the stroke, are given in a tabulated i'orm. J- iveof these were perform- 
ed with Ormsby bituminous cal. and the other two with anthracite and 
Brookfield coal. The pressure in the boilers above the atmosphere 
was 195 lbs. the lowest. 22 lbs. the highest. The quantities of water 
consumed were 3!).S.12 lbs. per total horse power, rutting off at |J 
stroke; 80.881, at fa ; 29.4 Hi, at £: 30.502, at ,\ ; 23.841, at J ; 30.715. 
at J; 32.044, at fa. These are important items, demanding careful 
scrutiny. 

The water fed into the holler was carefully measured in a tank, 
and it was found that just in proportion as expansion was extended, 
there was a proportionally greater loss of steam in the cylinder by 
condensation — a great deal more steam flowed into the cylinder 
than waa accounted for by the indicator. Thus, cutting off at \$ of 
the stroke, the loss was 2.01 ; at fa, (i.60 ; at $. 18.14 ; at fa, 33.07 ; 
at \, 30.84 ; at J, 33.ISG, and at fa, not less than 37. 1G per —'■ 

accounted for. In short, the cone 1 us inns from these cxperii 

that so much condensation takes place in the cylinder by the cooling 
action of expansion, that no economy results from using highly ex 
panded steam. It is true that somewhat more power is developed il 
the same cylinder by expansion, but !>y using smaller cylinders, pro- 
portioned to the power required without expansion, the economy ii 
on the side of nou-cxpausion. both with respect to fuel and the co-* 
of machinery. These, conclusions, it must be evident, are of a tu 
radical and revolutionary character, inasmuch as they affect principl 
which have been accepted in practice from a '.cry early period in tl 
history of the steam engine a; 'plied to actual work. They differ rr 
the whole tenor of experimental observations and theoretical deduc- 
tions, and, if accepted by the profession, would modify at once ot 
proportions of working parts, and our applications of power. But 
should be also stated, that these conclusions arc not universally a 
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ceptod, and, indeed, arc. considered by some high authorities as based 

Much has been written within the last few years relative to the 
above topic, and (here can be no doubt that, it' superheated steam is 
properly used, a saving of fuel may be effected. Many of the state- 
ments published, however, have made the success too great. Some 
time, since the English Pacific mail steamers had their engines ar- 
ranged to use highly superheated steam (iiiO to 500 degrees), and ibr 
a while tlio change was regarded as beneficial. It is now, however, 
found that this high heat is very destructive to the engines, injuring 
the cylinders, pistons, valve laces, and valves; and so great has the 



injur 



ury been, that they have commenced to take out and much r 
the number of superheating tubes. 



I WOOD -BURNING LOCOMOTIVES. 



•y a late report of John O. Sterns, Esq., superintendent of the 
New Jersey Central Railroad, we learn that very fair tests have 
been made with wood anil coal-burning engines on that road, all of 
which have terminated favorably for coal, as i; regards economy. 
There are thirty-eight locomotives, six of which have been altered 
from wood to bituminous coal-burners; twenty-four burn wood, and 
eight anthracite coal. 

During the last two years and nine months, the wood-burning en- 
gines have run 1,353,900 miles, the anthracite coal engines 165,585, 
and the bituminous engines 112,757 miles. Regarding the perform- 
ance of these three classes of engines, Mr. Sterns says: — "The 
three comparatively perfect anthracite engines make a saving in fuel 
of seven cents per mile over three equally good wood engines, and 
the difference in cost fur repairs cannot exceed three cents per mile, 
leaving a net saving of four c.enLs per mile run by substituting an- 
thracite coal for wood. . . . From our past experience, I am 
satiated there is a saving by using bituminous coal instead of wood, 
of about three cents per mile, and that it is expedient to alter sev- 
eral of our wood-burning freight engines to burn bituminous coal, 
r.-^rri.illv aa the change is easily mill cheaply made." 

The wood used by this company is oak, rated at five dollars per 
cord; the bituminous coal is the same tost per ton, while the anthra- 
cite is set down at three dollars per ton. 1 he wood-burning engines 
run at the rate of 213 miles per cord ; three good anthracite coal 
engines average 31 miles to a ton of coal. Mr. Sterns states that if 
all the freight trains on the New Jersey Central Railroad had been 
drawn by good anthracite coal engines, twenty thousand dollare 
would have been saved to the company lapt year alone. Where 
wood is very cheap, as in Canada and on some of the Southern rail- 
roads, of course it is preferable to use it; but wherever it can he 
shown that coal is cheaper than wood on any railroad, those who 
have the management of affairs are culpable if they run wooi-ovmi- 
Scienltfic American. 
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NEW MODE OF WAEMJNG EAILEOAD CA: 
Experiments with a new system of heating railroad cars have 
instituted by M. Deleambro, in various parts of France, and ha' 
been recently repeated on the Paris and Montargis section of tl 
Lyons line. By this plan, tin' steam ivhii h r- -£■[•■ .- from the locomo- 
tive is carried by a caoutchouc, pipe Id I lie first carriage, and there 
made to pass through conduits of copper, placed in the 
Hoot, to the end of the vehicle, where it is received into . 
ble pipe, and tamed on to the next carriage, and so on from one 
vehicle to another to the end of the train, where it escapes. The 
fixing and removing of the caoutchouc pipes is accomplished with 
the greatest facility, and the passage of the steam through the con- 
iluil.s presents no inconvenience to [he passengers. By me""- "* 
the new plan a temperature of 59° Fahrenheit w;is obtained 
— - ely cold day, and at a merely nominal expense. 

l.'»"li»l("iTlTE9 ON COMMON EOADS. 



roads, to the perfection of wlii'.-h considerable attention has been of 
late paid in England, a bill has been introduced into Parliament for 
their regulation. It exacts that the weight, on each pair of wheels 
is not to exceed one ton aud a half. The use of locomotives de- 
structive to highways or dangerous to the public is to be prohibited 
by the Secretary of State, so as to prevent the excessive wear and 
tear. The weight, of locomotives over county, parish, or suspension 
bridges is wot to exceed fifteen tons, and any damage is to he made 
good. The locomotives are to consume their own smoke. "™ 
persons are to drive and conduct every locomotive, and red 
are to be fixed conspicuously iu front of locomotives and wagoi 
hour after sunset till one hour before sunrise. The speed of loco- 
motives on highways is not to exceed ten miles an hour, and through 
towns, cities, or villages, five. No locomotive is to be used within 
the city of London more than seven feet in width and with wheels 
six inches wide. 

MILITAKY AKCniTECTDEE OF THE MIDDLE AGES. 

The above is the title of a work recently published in Franco, by 
M. Viollet-le-Duc, and translated into English by Mr. MaeDennott. 
We derive from its pages the following items of information. 

There are two great eras in military architecture : the first being 
the result of the Crusades, when the passive system of defence w 
superseded by an activity equal to that required for an attack ; a: 
the second being that marked by the introduction of gunpowder 
The commencement of the latter era was the starting-point from 
which the subject has gradually been divested of everything like 
picturesque effect, [ill i( has resolved it sell", iu the aspect of its fab- 
rics, into the terrible uniformity and ugliuess recognized by the term 
barrack style. In so far as a revival of pictorial results might be 
beneficial, the essay, with its telling illustrations, may be of service ; 



u resle, the days of castle-building sire departed. Castles were 
wntially a feature of feudalism, and it would be meaningless to 
vive them. Nevertheless, it is interesting to trace in the compass 
of a few pages tin: successive steps made by generations of men, 
through centuries nf time, towards the protection of their possessions 
or the acquisition of new territory. Until the middle of the four- 
teenth century, the defence was stronger than the attack, the bal- 
ance of power, in the absence of gunpowder, being in favor of the 
roassiveness of the architecture. Thus, in Norman times, the de- 
fence relied mainly upon its passive force, — .the height of the walla 
defying all attempts at escalade, the strength of the gates resisting 
all efforts at forcing them, lint towards the end of the fourteenth 
century, the attack became superior to the defence, and so it has re- 
mained, the converging fire of besiegers having advantage over the 
diverging fire of the besieged. Not only tliis, but the whole scheme 
of warfare has lieen altered by the application of modern appliances. 
In old times, the attack and defence were subdivided into parts, 
and thence into parts again; each tower of a castle being a separate 
fort, and again each story of that tower capable of separate and 
strong defence ; so that the action took place on sites crowded with 
infinity of unexpected contrivances, and depended in great meas- 
ure upon individual prowess. The use of gunpowder demanded a 
wider rango, an enlarged held of operations, and united action. The 
futility of the axiom I hat ichtilcn r ihfi-mls should be defended, was 
perceived by Maehiavelli. who laid down as a primary rule the inad- 
visahility of any complexity of the kind in the construction of for- 

M. Viollet-le-Due has chosen fen- especial illustration the Chateau 
Gaillard, the fortress built by Richard Cceur do Lion on the Seine 
for the protection of the capital of his Norman territory,— Rouen. 
With all due deference to the. French architect and antiquary, this 
must be considered as essentially in: English rustle as (but of New- 
castle- upon-Tyue. The details, which are amply illustrated, prove 
that the lion-hearted monarch was a most skilful architect, engineer, 
and master of defence. This is one of the new lights by which to 
read history, for which we should express ourselves indebted to M. 
Viollet-le-Due. The castle was built under the immediate supers 
intendenee of Richard, and, with all its subtle contrivances and 
defences, was completed in a twelvemonth ; when he is said thus to 
have apostrophized it: — " Qu'elle eat belle, ma fille d'un an!" 
The outworks were so extensive that a town, known as Petit An- 
deley, arose within their enclosure. The enceinte of the principal 
portion of the castle presents a variety to the usual modo of building 
prevalent, which must be ascribed to the genius of Richard. It con- 
sisted of massive masonry arranged in a succession of segments of a 
circle, connected by a series of short curtains of an even length. The 
keep also differed from the common type. It was a mighty tower, 
strengthened by a girth of reversed pyramids, through the broad 
liases of which, on a level with the summit of the tower, were machi- 
is for close defence ; and these were surmounted with a crenel- 
ated parapet, which was pierced with loop-holes. Notwithstanding 
strength of this fortress, it fell before the skill of the 
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warlike Philip Augustus only a few years after the death of 
Richard. 

Tho timber galleries (liomrb), which were thrown out on the 
.■rests of curtains and towers when in a statu of siege, occupy I lull 

i' I of attention. These appear to hare been too little considered 

by archaeologists when examining the remains of castellated build- 
ings. When attack Mi anticipated, ihe defenders strengthened 
their position by erecting galleries whence they could command the 
bases of tho curtain walls ami exterior towel's, which they would 
otherwise only have been enabled to protect so far as they were 
flankod by towers; and, as the operations of the enemy, both by 
mines and eats (W«i/,.', <j»u, yairg) and bai tiring-rains (moulons, fios- 
sons), were directed to those, it will be seen how important their de- 
fence became. This accession to the means of defence was as com- 
mon to the English castles as to the French. Froissart, the French 
historian, who, from his five years' service with the queen of 
Edward Til., as secretary, would probably depict as an eye-witi 
has left among his MSS. a vignette showing that the castle of N 
castle possessed these huurth. In times of peace they were remc 
They overhung on both sides of the curtain, forming an innci 
well as outer gallery. At first the supports upon which they 
were of timber Ukewise ; subsequently they were supported o: 
bels of stone, as at Coney; and ultimately they were succeeded by 
overhanging stone parapets (•ihciniim tie nmifr) resting ou corbels 
trebly or polygonal!; notched. There are numerous instances 
overhanging stone parapets to English gateways and towers, the I 
wanlian castles making free use. of this Hieolive mode of construc- 
tion. Windsor, Morpeth, Conway, Warkworth, Brancepeth, 
Pole Towers of Northumberland, arc specimens in question. 

M. Le Due shows an intimate acquaintance with the y, 
engines of war, and with skill depicts every particular of a 
In the Dictionnaire Ralsomit: tfa /'Arrhih.rturr these subjects 
treated at still greater length ; and it is to be regretted that all in- 
stead of part of the illustrations pertaining to this branch of the sub- 
ject were uot inserted in the present volume. Engineers (>'»;,■■- 
nenrs) wero specially appointed for the construction of military 

irly as the end of the twelfth century. There was the 
moving wooden tower, whii-h, running on rollers, could be pro; """"' 
up to the castle walls, anil which, being furnished with a m< 
In i'l:,".'. permitted the besiegers to laud on the parapets : then 

was the movable colored platform called the cat (the Roman 

cuius, rat), which afforded cover to the assailants when they wanted 
to undermine tho towers or curtains with pi. kaxes m- till up the moat 
with earth or stones ; further, there were the battering-rams and tbsi 
catapults (trtitmrlutx), mtinijoiwh, r.ahihri'*, and pit'rriers, all of which 
were worked by counterpoise, anil poF^essed accuracy of aim, to ti — 
prevention of the besieged from keeping upon their walls. Durii 
the formation and putting into position i.it' these several engines tl 
workers were protected by palisades, bruttishes, and movable man 
teleta (wooden screens). The wooden turrets, the cats, and othei 
machines were covered with raw ox and horse hides, to prevent then 
from catching fire, as the besieged used their utmost endeavors U 



set them alight, sewing up, in cloths, fire, sulphur, and flax, which 
they ti »■ down the wills by chains with the double purpose of blind- 
ing anil suffocating the assailants as well as destroying their engines. 
When the walls were reni-hcd by means of mines, the besiegers 
smeared the timbers with which they propped iJie walls dffiYBfl the 
process of sapping with pitch and vaBt quantities of bacon fat. When 
they had accomplished their task they retreated, setting fire to thifl 
intiammable mixture. In fine, the energy wii !i winch the nnle ma- 
terials at command were used, and the invention bestowed upon 
their application to destructive purposes, are lessons which the must 
imposing of our guardsmen might study with profit. Water as well 
! trgely taken into account as an assistant in defence. 

The immense number of castles, both in England and France, is 
very remarkable. The Freneb castles may be said to have, accom- 
modated the whole French army; not so (lie English. The English 
mouarchs possessed an organized army of archers, which they could 
command independently of any assistance from their nobles. This 
is the reason why the French always lost and the English always 
won. The French nobles feared to trust the lower classes with 
weapons, feeling that their numeric;,! strength was so considerable, 
that, if once trained to act in combination, their own power would 
be held in check. Their sovereign, therefore, relied entirely upon 
them for his army, with the exception of hin.il troops of Genoese or 
Braban^on archers. The nobles iv-.pomlcil to his call with their re- 
"iils, valets, and brigands, forming a rabble rather than 
a regular force; and, as at the first reverse the hired archers took 
the opportunity to plunder and return to their homes, these had to 
bear the brunt of the battle. Tt is scarcely surprising, therefore, that 
*' b chateaux were of an extent beyond that required for the vie 
(e de In noblesse ftfodale. This cxteut begat immense jiowor on 

e part of the owners. 

TESTING OF THE TUBES OP THE VTCTOEIA BEIDCE. 

t. Chas. Legge, C. E., of England, in a recent pamphlet entitled 
■/:■'. Virtfriti JJrirl-je, gives the following interesting ac- 
mt of the manner in which the great tubes were tested, and of his 
ll experience in connection with the experiment: — 
;he loth of December, preparations were completed for a final 
■t of the strength of the tubes; singularly enough fit. the same time 
h the close of navigation, when vast fields of ice, under nature's 
■ hurling their solid masses against the n 
of the piers an' I testing their ellieicney and strength by over i: 

a minute. Any force or weight man could bring inio aut 
■■. i i!i this would be puny in the extreme. Yet, mil withstand- 
ing the inability of competing with nature's test, a load had been ob- 
ii'h as seldom before was seen tin a like purpose. A train of 
platform cars live hundred and twenty feet in length, extending over 
t iv o lobes, teas loaded, almost io the breaking limit of the ears, with 
largo blocks of stone, and in readiness for the experiment. Prior to 
this a steel wire was extended the entire length tit' the taviea toe Ooa 
I measuring the deflection, and strained by \mmwj -««t>£cA» 
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as tightly as possible over pulleys at. every bearing of the tube. 
wire formed l!n' datum from which all movement!) vrerg to be meas- 
ured on slips of card attached to vertical staves at various points along 
tin? lulu'. 

During the two days occupied -with the test the public were rigor- 
ously excluded. At each slip of paper one of bis assistants was 
placed, and provided with a lamp and a pencil, by which to make the 
necessary marks. The loaded train was then taken hold of by two 
of the most powerful engines belonging to the Grand Trunk, and, with 
extreme diilicnily from (he great weight, brought into the first two 
tubes, beyond which all their united i.-tlosrl s failed to draw it- A third 
engine having been obtained, the three were barely able to force 
load along to the centre of the bridge ; when night coming on, 
test, of the remaining portion of the bridge was deferred until the 
lowing day. 

Early next morning, the interesting experiment was resumed, and 
concluded during the day. 

In giving tin? result of the fearful ordeal to which the tubes were 
■Subjected, we will only note the deflection on a pair of the side tubes 
the others being similar, and the central one. 

When the train covered the first tub)?, the deflection in the centre 
amounted to seven- ei;>h( lis of an inch, and (lie leljuiuiug "ue. lo which 
it was coupled, was lifted in tin: middle t h re i --eighths of an inch. Th« 
load then being placed over both tubes, the deflection was the same in 
each, or three-fourths of an inch in the middle ; and on being entirely 
removed, both tubes resumed their original level. The large centra 
span, entirely disconnected from the other tubes, on being covered 
with the load throughout its entire length, deflected in the centra 
only one inch and seven-eighths, and came back to its previous level 
on the load heiag removed. 

All these results were considered highly siiisfaetory, as boing con- 
siderably within the calculated deflection for such a load according 
to formula; well known and generally made use of. 

Nothing exemplified more strongly the confidence felt by Mr. 
Hodges iu the strength of the work than the severe test to which he 
exposed it. Tin 1 writer well remembers the ■■ peculiar tec lings " he 
experienced when standing at the marking-post assigned him, sur- 
rounded at the same time by an Egypt inn darkness, dense enough to 

be felt, arising from the t lensed Bteamand the smoke of the engines, 

and totally obscuring the light of a glass lamp two feet distant. To 
thus stand closely pressed up against (he side of the tube, wilh eyes 
and lamp brought within a few inches of the datum-line, intently 
watching its movements, and leaving but suflicient room for the slip- 
ping, groaning, puffing, but invisible engines and their heavily- loaded 
cars to pass, with J»ut a quarter of an inch of boiler-plate between 
time and eternity; or, when mentally reasoned bae-k to safety and 
security, and while listening, during (he stoppage of the train, to tl~ 
surging, cracking, crashing ice far below, as it swept past, to hai 
those feelings of personal security dissipated in a moment by tb 
thought of an over-loaded car breaking down and burying the deflec- 
tion-observer beneath its weight, was surely reason enough for the 
existence of the "peculiar feelings" alluded to. 
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Mr. John A. Roebliug, the engineer of tie Railway Suspension 
Brills spanning the srrcat gorge below ihe Fulls ut" Niagara, in a 
recent report to the directors of the bridge company, on Ihe condi- 
tion of the bridge, alter live years" continuous use. thus discusses the 
important subject of the durability of wrought iron, when usedfor 
structural purposes. His remarks will be found by our readers to em- 
body a great amount of useful ami interesting information. — -Ed. 
The tact is well known, that wrought iron, under certain condi- 
i, will undergo certain radical changes. And so will all kinds 
r, — material existence being but a theatre of change, break - 
L, of reduction, and of reconstruction of the elements of mftt- 
Atnl as all human fabrics, being but material constructions, will 
have to succumb to the same inexorable law, we cannot expect that 
the Niagara Bridge will form an exception. 

Two kinds of changes, fire known, which will affect the strength of 
i' metals. The one is wrought by the chemical process 
of oxidation, and can be guarded against effectually, and is so guard- 
ed in the Niagara Bridge. All iron and wire within reach are kept 
well painted, ami thus preserved against rust. The anchor-chains 
and their connections with the cables, inside of the anchor-masonry 
and in the rook below, after three coats of paint, are protected by 
the cement grout, which forms a solid envelope, excluding air and 



lint, aside from the nuvhimical protection thus afforded. I depend 
principally upon the well-known ■ - 1 1 . ■ n i i ■ - ; 1 1 action of calcareous ce- 
ments in contact with iron. Oxygon has a greater alliuity for lime 
than for iron. So lung, therefore, as the cement will eombiue with 
■ ■r. In other words, has not become completely crystallized, 
which is a very slow process inside oi' heavy masonry, the iron will be 
protected. The cement, not exposed to the air, when setting slowly, 
has a tendency rather to expand than to contract: but suppose there 
should be cracks around the anchor-bars large enough to admit 
uir and moisture, water will then find its way through those 
cracks, hut, on reaching the iron, will lie more or less impregnated 
with cement, ami thus add another protecting coat. The chemical 
principle, which I have explained here, I apply daily in my factory 
"r the preservation of wire against dampness. 1 have also carried 
" J treet experiments for a number of years, which have convinced 
f the- preserving property of calcareous cements in damp situa- 

n examining recently the anchor-bars of the Monongahela Sus- 
aon Bridge at Pittsburgh, built sixteen years ago, I found them 
pi -rfi.'i -tly preserved, as far as the cement, in which they are enibcd- 
iled. was removed. 

Bot iron, uiuler eertain conditions, will undergo another change, 

ot so well understood, and is indeed, as yet, a partial rnys- 

Atid this fact has been seized upon as an inVivicW iV:. v\v;s- 

t against iron bridges generally, and against the S\a«ata,'Btv4%e 
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especially. I refer to the supposed and popularly so-called rjrauula 
tiun of fibrous wrought iron. 

Although this subject has engaged my attention for a series ol 
years, and I have taken pains to obtain correct in formation, I ye 
hesitate to express any decided opinions, that would cover the wholi 
field of investigation. The i|uestion at large I consider open yet 
This much only I believe to be settled, that good iron will undergi 
no change in course of time, unless it is acted on by great heat, ffl 
is under the intliicm v of strung continuous vibrations under tension 

As an exception to this last proposition, may i>e cited the case ol 
old anchors and chains, which, after being exposed on the ground w 
in the ground a great length of time, liad become considerably 
rusted and reduced in strength. Aside from rusting, magnetic inili 
ences were supposed to have been at work in destroying the strengi 
of these irons. But it should be remarked, that none of these h&i 
been sufficiently well examined to warrant sound conclusions, 
is true that the «arth forms a great magnet, whose magnetism 
maintained by the sun; and that the magnetic condition of a 
metals is more or less depending upon the great parent magnet, 
steel magnet that has lost its power or tension, when buried in tl 
earth, will be restored by its magnetic currents. But how far ti 
cohesion and elasticity of wrought iron may bo aflccted by the 
currents, we are yet ignorant of. When a bar of iron is dran 
apart by u tensile strain, the fractured ends are magnetically excite™ 
and will attract iren filings, at the same time that they become 
heated. Both phenomena, magnetism as well as beat, w-" -' 
accompany the forcible rupture of iron, as can be readily as 
by experiment. The same phenomena are also exhibited when ii 
is hammered cold, the heat in this case being more apparent t" 
(lie magnetism. 

The cohesion and elasticity of wrought iron, although different 

froperties, appear to be closely related. In speaking ,,[' elasticity, 
mean the natural elasticity, and not what is produced by the forced 
process of tempering. And here may be pointed out a marked phys- 
ical difference between steel and iron. While the hardening or 
tempering of steel can be carried to almost any degree, that of the 
latter cannot. 

Whatever destroys or impairs the elasticity of iron or steel will a. 
affect its cohesion. And tins fact has also a significant msgne 
bearing. Tempered or hanh-ned steel possesses more tensile streng 
than soft steel. Now, when tempered steel loses its hardness by a 
ncaling, it assimilates nearer to sol't iron in its relation to magnetism. 
Red-hot iron is not attracted by n magnet, while a sleel magnet ei 
tirely loses its magnetic properties on being healed red-hot. Anothi 
remarkable fact is, that artificial as well as natural magnets, whf 
oi'.-rl'Ht, /,-'!, become weakened. And so does the cohesion and ela 
ticity of an iron or steel bar become weakened by overloading. 

The limit of elnstieity. or ol' the. i-fi'n/ji-.riilinr/ Ibrce, as it might br 
termed, of iron and steel is generally stated at one-third of thei 
ultimate strength. J am of the opinion that this is much ouer-csti- 
ni.neil lor sol'l puddled i rims', and >imi /.('-estimated lor good hi 
charcoal irons, and still more for steel. 



The force wliiuh holds together the molecules c>f iron is termed 

L'"hi'-ii"[j. 'IV.it will expand iron, and, when applied intensely and 
continuously, will melt it, and will thus destroy all cohesion, ami :it. 
the same time nil elasticity and all magnetic tension. It follows, 
then, that heat of a certain degree is opposed to cohesion and elasti- 
city. And this explains why large masses of wrought iron, when 
being forged, and thus subjected for a considerable length of time 
to an annealing process, mill, in the centre, become greatly reduced 
in cohesion ami elasticity. The previously existing tibre in the iaggots 
will change into a coarse cry slid line texture, because the iron being 
in a pasty and nearly molten state, and the mechanical effect of ham- 
mering being confined to the surface, anil not penetrating to the centre, 
the formation of large crystals will be left undisturbed. Broken car- 
axles sometimes appear to have undergone a similar change. The 
fact is that they generally exhibit a crystalline fracture. But. I sus- 
pect that many new a .vies, although manufactured out of fibrous rough- 
bar, will, when finished and broken hvfiief. they are used, also exhibit 
a crystalline fracture. In my own practice 1 have witnessed the fact, 
that an experienced manufacturer. anxious to satisfy luc, did not suc- 
ceed in manufacturing round holt of four to Jive inches diameter out 
of good fibrous rough-bar. without producing a crystalline texture in 
tlic centre. The ni'tcncr he piled the iron, the worse the result. On 
the other hand, I never heard of a taihu-o when the bolt was forged 
entire under the hammer out of good and well-worked and thoroughly- 
hammered charcoal blooms, their rough ends cut off. 

The most fibrous bar iron may be broken so as to present a granu- 
lar and somewhat crystalline fracture, and this without undergoing 
any molecular change in I he lex in re. Take a librous bar, say ten feet 
long, but the lunger [.lie liette* nip it in the centre all around with a cold 
chisel, then poise the bar upon the short edge of a large anvil, and n short 
piece of iron, placed eight, or nine inches from the cd L r c on the face of 
the anvil, then strike a few heavy blows upon the nip, so that each 
blow will cause the bar to rebound ami to vibrate intensely, and the 
result will be a granular and somewhat crystalline fracture. Now 
take up the two halves, and nip them again all around, about one or 
two inches off the fractured ends, break them oil' try easy blows over 
the round edge of the anvil, and the lib re will appear again. This 
experiment proves that a break, caused by sudden jars and intense 
vibration, may show a granular and even crystalline fracture, without 
having changed the molecular arrangement of the iron. All fibres are 
; iiieral crystals, drawn out, and elongated or flattened ; 
— J the fracture may lie produced so as to exhibit iu the same bar, 
within the same in h of bar, either more libre or more crystal, 
a coarse crystalline bar will, under no circumstances, exhibit 
; nor will a well worked out fibre exhibit coarse crystals. 

My own view of the matter is, that a molecular change, or so called 
gi-antifiiliun or r:n/sliilli:iil!i>», in consequence of vibration O: 
or lioth combined, has in no instance lieen satisfactorily proved or 
demonstrated by experiments. 

I further iu.-ist that, crystallisation in iron or any other metal can 
never take place in a cold Male. To form crystals at all, the metal 
must be in a highly-heated or nearly a molten Bl 
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On the other hand, I am witnessing the fapt daily, that vibration 
and tension combined will greatly affect the strength of iron «''' 
changing; its lilir.ms texture. Tin- cohesion and ela>tieity of wij 
win; ropu will be rapidly destroyed by great tension and vibration 
combined. Whether I shall lit able to account ibr it or not, rkere 
stands the fact. But what is true of iron wire applies with equa 
force, and, when all circumstances and conditions are duly propor- 
tioned, with even greater tbrce, to larger masses. The extenaivi 
importunities which my pursuits offer to make experiments ant 
>bservations on wire and wire rope, authorize a positive espresnoi 
in this subject. A great deal of fancy speculation has been indulge; 
In of late years on this question of granulation and erystallizat-™ 
but, generally by men whose opinion can have no weight. 

Now, while the fact remains that iron and steel will 1( 
plrfiniji.il by vibration and tension, it is proper to state, also, in t 
connection, that this loss of strength bears a due proportion to i 
extent and duration of the vibration and tension. Wire ropes n 
lost! their strength by three months' service, without exhibiting mi 

■ ; and they may also last ten years, running all the time, and b 
greatly worn, before their strength is solar rcdnee.d as to be unfit todi 
duty. I will state here, that there are now ropes of i 
i the inclines of the Morris Canal, which have r 
This great durability is owing to comparative absence of vibration 
in consequence of slow speed and good machinery, although a liigl 
tension is maintained. 

The greater the elasticity and cohesion of the iron or steel, the bet- 
ter it will support vibration and tension, always provided that thi 

"i-nt of this vibration and the amount of tension are keptwithi 

B limits. Witness, as examples, the .durability of watch S]"~ — 
piano wire, sofa and wagon springs, ete. ete. 

Wrought iron that has become brittle, as, for instance, chain, car- 
axles, wire or wire rope, on being annealed, will have its softnos 
aud apparently also its strength restored. As far as softness ii 
concerned, this is correct ; but in regard to strength, when appliet 
to wire or wire rope or to line chains, it is a mistake. Soft anitealet 
wire possesses only halt" the strength which hard wire has, and i 
without any elasticity. But wire rope without elasticity i 
ivmi hli.'ss ; very little wki'1; will make it brittle aijain and worse thn 
before. It is different with heavy chains and with car-axles. Mad 
of indifferent material, crystalline or brittle when new, they will b 
greatly improved by an annealing process at the very Kiginni 
and it this process is repeated from time to time, their lifetime i 
be prolonged. I maintain that a good ear-axle, made of good rnati 
rial, and finished at the proper heat, by hammering or rolling, 
atiffer and stronger than I he same axle, when again subjected toai 
nealing without hammering or Tolling. Annealing restores softness, bt 
at the same time reduces cohesion and elasticity. To restore the ire 
of a brittle car-axle fully, can only be done by a full heat, with, baa 
merit] g or rolling, which of eourse will reduce its diameter. 

The opinion prevails, that a well drawn out fibre is the only but 
-lign of tensile strength. This however, is true only when applie 
o unl'inury qualities of bar or rail iron. The tact is different wit 
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p»d charcoal irons and with steel. The greatest cohesion is ac- 

. ■ npanied by a line, close-grained, uniiovm appearance of texturo, 
which, under a magnifying glass, exhibits fibre. The color is a sil- 
very lustre, tree Irani dark specks. Tim liner ami more close-grained 
the texture, the iiimiit the iron approaches to sreel. Those! who are 
fiuniliar with good Swedish or Norway irons will support those 
rtatements. These facts alone should he sufficient to disprove the 
erroneous notion that good iron and steel, which should always be 
granular, will become so only hy vibration, aud will thereby' lose 
their strength. But it is important to keep in mind the distinction 
between ■ line, uniform, granular fracture, and a coarse crystalline 
fracture. Where coarse crystallization appears, there is a want of 
contact and compactness, consequently ot cohesion aud strength 
generally. 

Wire cables, car-axles, piston-rods, connecting rods, and all such 
pieces of machinery, which are exposed to grunt tension as well as 
torsion and vibration, should he nianutacturod of iron which not only 
es great cohesion, hut also a high degree, of hardness and elas- 
ticity. The best car-axles now in use are those made of soft Steel 
by Kropt". in Germany. This steel is inanuiiu Lured from the. spathic 
■■ natural steel ore. of the celebrated mines at Mnessen in Siegen, 
Prussia. A correct report on these axles was given to ine by one 
of the Prussian commis-ioners of railways, in whoso district Krupfg 
works are located. They are sale in cold weather, and seldom known 
to break. This proves that, soft steel with more of a granular texture 
than fibre possesses a much greater elasticity and strength than the 
best fibrous iron ; and it. also furnishes another strong proof against 
the granulation theory, so much credited in this country. 

It may bo objected that steel is a i.litl'eroiit met d from iron. But 

all irons and steels are only so many diil'erent alloys of the same 

metal. There is no essential diU'cri-iice between the two. What 

ecn-tiiiid s 1 1n- inn- i-hemieal aud pliysi a I dilli-ronce between the two 

i is is not so clear. 

The capacity of irons to resist vibration Find tension differs much 
in different qualities, ami still greater i- this diluTem-i- when the irons 
are exposed to a very cold temperature. The tubular bridge at Mout- 

■ i not last as long as one in Great, llnialn of the same dimen- 
[icilerial. and workmanship, aud rendering the samo service; 

and still less than the tubes over the Nile, in Egypt. One hard winter 
■ ula "ill In.- as I tying to the street u re as leu years are in Great 

In order to examine the fitness of various qualities of iron for the 
manufacture of wire rope. I undertook, during the hard winter of 1856, 
at my establishment at Trenton, a series of experiments, when the 
un-i'T "us live to ten degrees below zero. The samples far 
testing, about one tool long, were reduced in the centre to exactly 
rhici-.piart.ers of an inch square, and their ends, left larger, were 
i to heavy eves, unking in all a bar of three feet long. Thus 

■ -.■it. they were thrown outside of the mill, covered with snow and 
lee, and h-ll exposed for several days arid night-. Early in the morn- 
ing, before the air grew wanner, a sample, mc\ose.i\ \n iw., noa\4 

I ip put in the testing machine, and at once su,Yjje.ct£ii \o a, aVraivi at 
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26,O0f> lbs., the bar bein 
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feet long, them struck the 






U around. 
inches iu diameter i 

tally ■ number ut' blows, bitting tin- reduced section as hard as he 
could. The blows were counted and continued until rupture took 
niton Ciic was taken to maintain a tension of 2B.00U lbs. during 
this test, by screwing up the lever, while the sample kept stretching 
Oilier menus tor producing vibration "ere attempted, litit none proves 

i effective aa this bitting with an iron IkiIl I would remark here, 
that most of these irons would support from 70,000 to 80,000 lb*, p 
square inch ; am! that good samples of three-quarters 
square would support a strain of 86,000 lis. fur a whole week, w 
mi i i'il i]e pi il.-i i liiniT". pnn iiled all vibration and jarring was j 
But the least jar would produce a permanent elongation. 

"Without going into I ho details of these interesting and instruct!? 
experiments, I will only state that the nimiU-r of blows which the dl 
ferent samples resisted, when encased in ire. ranged from three t 
one hundred aud twenty Inferior qualities of a crystalline tt ' 
would break at the third or fourth blow. Good samples of n 

Euddled bar resisted very well, and went up to sixty blows, while tl 
utter qualities of hammered charcoal in ills supported up to one h 
died and twenty blows, stretching ami drawing all the time, lndi 
it. seemed a wire-drawing process en a rough scale. On the tent 
being reduced to 20,000 lbs., s"inc i_" " " I samples resisted the aia 
iicrodible niimlici- of three hundred blows lietbre breaking. 

Sueh qualities of iron may be depended upon for the construe! 
if wire cables and car-axles. They will lie safe at the North F 
while inferior qualities may answer very well in warmer latitude* 

Well observed facts of the durability of irons, when ei 
lion and vibration, are of more value than speculative 
will hero record a few more tacts, experienced by myself. 

In 1844 I removed the old timber aqueduct over the Al 
River at Pittsburgh, the heaviest w.ork of that description 
United States, consisting of seven spans of one hundred and fifty ft 
reach. It had stood fourteen years. All the suspension bars tuk 
out of the old trusses and arches, and originally made of good pn 
, died iron, on being tested and worked up into India tor the new wj 
suspension aqueduct, proved of good quality, — as good as such iro 
generally are. 

During the great fire at, Pittsburgh, in 1 Sir,, the old Monongahela 
Bridge, of eight spans, a heavy Burr structure, burned down. I con 
traded to put up a suspension bridge, and accepted all the old H 

rials, which were- not consumed, including al t thirty tons of I 

miTcd charcoal iron of excellent quality. This iron, after a Be 
usage for over thirty years, was found so good that I had it 
into wire. Every bar was good for lai.ooo ]| )s . j,,.,. square inch, a 
strong and tough as it ever could have been before going into "" 
bridge. The old structure was loose and limber, producing coi 
erab'le vibration on all vertical bars. 

On excavating lor the southern anchor a ire: between the old w 
walls of the oh! MonriTiL'ahcla UridL'o. a number of round bars of 
— 'a quarter inches diameter, about forty teei. long, good pi 



in, were taken up. They had served as tie bars to keep the 
^ waits from spreading. Screwed up li^rht, they hart been 
■t ground about twenty-five years, embedded in clay. The out- 
3 rust, firmly combined with clay and snuff, appeared to have 
med a protective coat. At auy rate, the strength ol' the iron hart 
t Buffered at all from oxidation ; iis quality was as good as any pud- 
dled bat manufactured at i he present day. 

Last year, while removing tin- 11I1J Si. Clair Street Bridge over the 
Alleghany River at I'iit-burgli, to make room I'm- a new suspcii-i<>n 
bridge, si iioo completed, [ examined (lie old iron with considerable 
interest and care. All lids iron had been manufactured ubuul forly- 
one years ago, and had been the result ot' the iirst attempt at pud- 
dling ever made west ot' tin; Alleghany Mountains. The manufac- 
turer, who is still living, ir.lormcd me that in those flays |nnldliug was 
not well understood, and thai, although the Htofk was good eold- 
blast charcoal pig, the iron turned out a highly crystalline texture. 
It proved so on its fracture, but of a good color ; the texture was 
uniform and not coarse. On being heated and drawn down to 
h;ili" its size, it made a sirring fibrous iron; ail it wanted was work. 
There was not one fibrous bar in the whole lot of suspension bars; 
. ■ n; all alike crystalline and brittle in texture. This iron 
bad, from the manufacturer's own testimony, undergone no change; 
it was as crystalline on the last day as it was on the hrst. But there 
was another quality of iron in the same structure. The straps boo 
bote which connected the chorda with the posts and braces bad 
been manufactured of a good quality of hammerer! charcoal iron, 
and a most, capital iron it, proved, al'lcr forty years' service. 

All irons form alleys of pure iron, mixed nil h carbon and other 
impurities. A certain amount of impurities in the shape of good 
Under appears to be necessary to impart strength and cohesion to 
this metal, and also to make it malleable, and to give it welding 
properties. The purer the iron is, I he higher the heat at winch it 
will weld. Compare, for instance, good Swedish iron with common 
puddled bar. While the latter will weld at a low heat, the former 
requires a much higher heat. Compare their fracture and color. 
The good Swedish bar will exhibit either a fine granular appearance 
ir fibre, accompanied by a silvery lustre, showing comparative purity ; . 
* j puddled bar will be. of a dark color, with a graphite lustre, ami 
1 " L_ w a coarse texture or loose fibre. 

g_ the process of puddling, as well as of blooming, t > i ■ ■ 
l is mixed with cinder, and this mixture, which will adhere 
prevents the formation of large crystals, which is the 
tendency of pure iron in a molten state. Now by working (bring- 
ing to nature, as the puddlcr calls it), this mixing and crystalliza- 
tion is nromoted. The subsequent squeezing and rolling of the pnd- 
, or the hammering and shingling of the bloom, will have the 
condensing, laminating, reducing, and drawing out these 
s, at the same time removing anil sqii'-cying out. the superabuu- 
•T from between the metallic crystals. Thus the drawn-out 
s composed of an aggregate of pun; iron threads and leaves, 
---' 'n cinder. 

i, as well as very impure iron, Is weak ; 
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strength and toughness, is obtained by ft certain mixture of pure 
iron with carbon ami I'imk'r, thoroughly worked and incorporated. 
When the fibrous and laminar aggregation becomes so dense a.- ■- 
bo fit for tho manufacture of steel, then are by this very process st 
ficient impurities espelled, nud tbe greatest degree of cohesion L 
obtained. Hence strong steel can only bo made of strong iroi 
matter what chemicals may be administered during the process. 
Keeping the above process bciorc our mind, we may now m 
stand why even the Lest fibrous wrought iron, when exposed t 
continued vibration under tension, or to torsion, bending or 
must inevitably become brittle, because the iron threads and lamina: 
become loosened in tin ir coaler cnrelijpes. But the cohesion be 
the iron .and its cinder ouee deft roved, and its strength is 
Now whether cohesion is the result of magnetic attraction (according 
to Faraday) or otherwise, this process appears to be purely meel 
ienl. But let the explanation, which is here offered, be eorrec 
not, the tact remains (hat fibrous iron, and all kinds of iron and si 

will be rendered brittle by vibration and tension, or by bending 

twisting, without undergoing nay mysterious change m its molecular 



It is only within the last one hundred years that wrought ii 
become a necessity on public and private works. Large structures 
entirely composed of iron are. of a still more recent date. Long' ex- 
perience on a largo seal; 1 is therefore wanting. But, as far as it " 
the opinion is fully sustained, that good iron, not. overtaxed by tf 
and vibration, and otherwise, preserved, will prove one of tho 
durable I mill ling materials ;it our disposal. 

The Meuni i'iniii Suspension Bridge has now stood abont 
six years, and is still considered n sat'.' work, although it has, for 
want of stiffness, on several occasions suffered severely from gales. 
The old wire Suspension Bridge at Friburg. in Switzerland, has 
been in use about twenty-seven years, but it does not possess eno 
of strength and stiffness to guarantee its safety much longer it 
present state. 

It should be remembered that there are many suspension bridges in 
this country, as well as in Europe, built without any regard to stiff- 
ness, and are therefore constantly subjected to vibration, which m 
greatly limit their durability. 

The cables of the Niagara Bridge, on the other hand, are free from 
vibration, consequently will hist; as long as the nature of good wrought 
iron will permit, when subjected to a mode rate tension, not exceeding 
One-fifth of its ultimate strength. This durability I am unwilling tf 
estimate at less than several hundred years. 



Mr. Fairbairn, in presenting a paper with the above title t_ 

last (ISlJf) meeting of the British Association, said that the Bubject 
— s one of great importance as affecting ihc construction of tubular 



i jibr.' bridges, and also the lattice ami trellis bridge* 1'ificcn 
ars ago experiments were made which led to the construction of 

the Conway and Britannia tubular bridges on the Chester and Holy- 
head Railway, and deterndued the tbrm in which such structures 
should be designed. Since that t iuiu some thousands of bridges had 
been huiit entirely ot' iron. The require intrji of live tons per square 
inch on the |jurt of l In: British Board of Trade appeared to be 
founded ou no fixed principle. It was will known that the power of 
■.!!.'■(■ t" strain cii' wrought, iron depends \uyy much upon the 
form in which it is combined, and unless (lie proportions ot" tin- parts 
were permanently established, the live-Ton tensile strain might lend 
or For the purpose of making experiments upon the iuUil- 
eii'-i' nf vibration in causing ,1,,. rupture of beams and bridges, he 
hail constructed a small iron-plate beam of twenty feet clear span, 
and sixteen feet deep, represent in;/ the proportion of one of the 
girders of tin; Spry Bridge, and exposed it to conditions similar to 

a bridge subject to changes of load as produced by the pas- 
sage of trains, and in proportion to the heaviest rolling load. The 
beam was first loaded in uiie-toiir1.Ii of its breaking weight, and it sus- 
tained a million changes of load without injury. The load was then 
reased to nearly one-half the breaking weight. With this weight 
j beam gave way after ii,l 7j changes. Tt. appeared, therefore, it 
. >t..[ sin,.. („ build bridges in which the rolling load would boar 
is proportiou to the breaking weight. The beam was taken down 
and repaired, and the experiments were then renewed. The load 
was then reduced to two-tilths the breaking weight, and 2o,!Jot> 
changes of load were sustained. Lastly, the load was reduced to 
one-third, and the experiments were still proceeding, the beam being 
uninjured after 2,727,754 changes. In calculating the strain upon 
■ !■■ a of the metal after deducting the rivet-holes, which, it must 
In- rciU'.-rul'eiYil. were larger in propori ion in [his ^mall beam than in 
bridges, Ik: found that the beam would sustain no deterioration with 
- 1 >(' nearly seven and a hall' Ions to the siptare inch. With ten 
tun- tn I he square inch I he b,.'am lin.ike alter ft, 17* changes. Now, as 
the limit ul" elasticity was reached a I about nine Ions per square inch 
in ordinary boiler-plates an. I bridge-plates, it would appear that it waa 
unsafe to load structures subject to a continually varying load beyond 
l!i*t point. Within those liuiiis, however, there was no evidence that 
• deterioration of structure took place. For the present, he would 
advise that iu all beams and girders, tubular or plain, the permanent 
load or weight of the girder and its platform should not, in any case, 
exeeed one-fourth of the breaking weight ; and (hat the remaining 
three-fourths should be reserved to resist the rolling load in the pro- 
portion of six to one. lie earnestly directed attention to the laws 
which governed the resisting powers of girders exposed to trans- 
verse strains, to the besl principles of uniting the joints, and, above 
all, to the selection of the best material, which, in the parts of the gird- 
m subject to a tensile strain, ought always to suslaiu a test of from 
■.-two to twenty-four I ii us per square inch. The use of superior 
■Mai fiir the bottom of the girders would give an Increase of in an 
one-fifth to one-six I h iu the strength. 'I'll ere was no economy — and 
ho wished particularly to impress this on the Section — iu the use ol 






inferior iron for this purpose, and its employment inevitably led to 
loss of character in the structure, ami danger to the public. 






CKT8TALLINK STECCTUBE OP IEON rXDUCED BY VIBEATION. 
The spontaneous change Ibrged and rolled iroo undergoes when 
submitted to continuous vibration, is productive of so muck critical 
danger, especially iu the case of railway machinery, that an investi- 
gation into the best means of nm.ih ing (lie resulting evils has been 
viewed as an engineering question or vital importance. Anion* 
Others, Mr. Bchimmelbueh, of Liege, lias undertaken the subject, and 
the ibUowiug is an epitome of his investigations : A bar of pure Unal- 
loyed iron was struck by a hammer three times in a minute lor six 
consecutive weeks; at the expiration of this time it broke into three 
pieces. Before the experiment the bar was a good b 
fibrous iron ; after, on the contrary, its fracture exhibited a brilliant 
crystallised struct lire, re^e milling that of antimony. 

A bar of iron alloyed with nickel, submitted to the s; 
underwent no thangc. 

A very simple mean? exists of recognizing this changed C 
iron, so dangerous in its consequences. Pure iron, when mag- 
letized by contact, loses its magnetic properties immediately (be 
needle is detached. On tbe other hand, iron combined with mini 
quantities of some foreign body, swh as carbon, oxygen, sulphur i 
ibosphorus, remains magnetized. The efficacy of this simple test b 
een established by repeated experiments. — London fkotograpkic 

Under tbe patronage of the Austrian government M. Bourvillt 
has also recently instituted a course of experiments with a view a 
throwing gome additional light on the subject of the induction of a 
crystalline structure in wrought iron through vibrations. 

M. Rourville's apparatus consisted of a bent axle, which i 
firmly fixed up to the elbow in limber, and which was subjected t 
torsion by means of a cog-wheel coiinei-led with the end of the hoi' 
zontal part. At each turn the angle of torsion was twenty-four d 
grees. A shock was produced each time that the bar left one ten 
to be raised by the next. Seven axles were submitted to the trii 
In the first the movement lasted one hour, 10,800 revolutions, ai 
32,400 shocks being produced ; the axle, two and six-tenths inches in 
diameter, was taken from tbe machine and broken by a hydraulic 
press, and no change in tbe texture of the iron was visible. In the 
second, a new axle, having been tried four hours, sustained 129,00f 
torsions, and was afterward broken by means nf a hydraulic press 
no alteration of the iron could be discovered by the naked eye on 
the surface of rupture, but, tried with a microscope, the fibres ap- 
peared without adhesion, like a bundle of needles. 

A third axle was subjected, during twelve hours, to 338,000 t 
sions, and broken in two; a change in its texture and an increas 
size in the grain uf the iron were observed by (he naked eye. In tl 
fourth, after one hundred and twenty hours, ami i!,-J8;s,oijO torsio 
the axle was broken in many places; a considerable change in 
texture was apparent, which was more striking toward the c 





AJTD USEFUL a 

e of the grains diminished toward the extremities. Id the 
n axle submitted to 23,32S,000 torsion?, during seven hundred 
I twenty hours, was completely changed in its tenure; the frac- 
ture in the middle was crystalline, but not very scaly. In the sixth, 
after ten mouth?, during which the axle was submitted to 78,732,000 
torsions and (bocks, fracture produced by a hydraulic press showed 
clearly an absolute Ira us lor mat ion of the structure of the iron ; the 
surface of rupture was scaly, tike pewter. In the seventh and final 

case, an axle submitted to I2N.H04, > torsions presented a surface 

of rupture like that in the preceding experiment ; the crystals were 
tbund to I".* perfectly well defined, the. iron having lout every appear- 
aiico of wrought iron. 



PROPERTIES ( 



. MIXTURE OF ( 



Meteoric iron, as well known, is the most ductile of all varieties of 
iron, and it is recorded by travellers that the Esquimaux have instru- 
ments made from it so ductile that they may be made lo bond round 
the arm. All meteoric iron contains a small percentage of metallic 
nickel, and it has been suggested by chemisis that by mixing iron and 
nickel artificially, an alloy of iron as strong and ductile as meteoric iron 
would be obtained. With a view of testing this theory, and with a 
hope of obtaining a metal of great lenai-il.y, suitable for the casting of 
cannon and heavy ordnance, Mr. Fairbnirn, the celebrated English 
engineer, baa recently instituted a series of very carefully conducted 
experiments "of mixing a certain proportion of nickel with cast iron. 
The result, however, has failed entirely to realize expectation, inas- 
much as the ingots prepared were found to have less than one-half the 
power to resist impact that similar ingols of pure iron possessed. 

" It is uncertain what might have been the results had the castings 
produced been treated as cast steel, and hammered out until they were 
I. iilicd malleable and magnetic. This process was not, however, 
attempted, as, judging from (lie appearance of the fracture, they were. 
e likely to crumble under I lie hammer than attain malleability.'' 
a ■ report on the above subject to the Manchester Philosophical 
'ety. Mr. Fairbairn savs in conclusion, "During the last two years, 
lerablo experiments have been made to produce a metal of in- 
.■rcasrd tenacity suitable for I lie con struct ion of heavy ordnance ; but 
tin- ultimate result appears to be, that there is no metal so well calculated 
to resist the explosion of pun powder as a perfectly homogeneous mass 
of the best and purest east iron, freed from sulphur and phosphorus." 



The following is the result of a series of experiments recently insti- 
tuted by Mr. Fairbairn, the celebrated English engineer, upon the 
(ensile strength of bars of wrought iron, rolled cold or hot : — 

"The first experiment was on a bar of wrought iron, in the condition 
a whieb it is received from the manufacturer (black). The diameter 
f the piece experimented upon was 1.07 in.; ils area, 0.85873 square 
■'- The laying on of a weight of I'J.-Ui) lbs. produced an elongation 






on a length of 10 ins. to the extent of 1.30 in.; and the laying on of 
MtfliS Ilia, produced an elongation of 2.00, with a breaking weight per 

sqoare ineh of, in pounds, il^UaS, ami in Ions, 2S.173. i 
at the point of fracture, after this experiment, was O.&S in. The 
second experiment was ou a bar similar to the preceding, bnt rolled 
cold. Diameter, 1.00 in. ; area, 0.7854 square inch. With a weight 
of 64,255 lbs. laid on, it elongated rapidly, and the breaking weight 
was per square inch, in pounds, 81, *12, and in tons, 36.523. The third 
experiment was also on a bar of iron rolled cold, with a diameter and 
area similar to the foregoing. The elongation of a length of 10 ins. 
was, in inches, O.fi, when a weight of (12,5-15 lbs. was laid on. With 
69,2!)5 lbs. laid on, the elongation was 0.79 in., and the bfea 
per square inch 88,230 lbs., in tons 3f.388. The diameter after trac- 
ture was 0.85. The fourth experiment was on a bar of similar iron tc 
the preceding, turned in a lathe. Diameter and area same as in th< 
two foregoing. With a weight laid on of !>n,SilO lbs. the ek.ngalion 
was 0.15, and 2.20 with u weight of 47,710 lbs. Here the breaking 
weight per square inch was, in pounds, 60,74ti, in Ions, 27.119. The 
diameter after fracture was 0.80. Thus it will be seen, that in an 
touched or black bar (he breaking weight was 50,346 lbs.; pee Bq 
inch 58,628 lbs., or 2G.1 73 tons strength", the untouched bar being unity, 
1.000. That the breaking weight of a bar rolled cold was 89,296 11. s'.; 

Gr square inch 83,230 lbs , or '3!J.:i^S in tons strength, the untouched 
r being unity, 1.505. The breaking weight of a turned bar wai 
47,710 lbs.; the breaking weight per square inch 60.7-16 lbs., or 27.119 
in tons strength, the untouched bar being unity, 1.006. From this i I 
is evident that the ell'cct of consolidation by (lie process of cold ro 

is to increase the tensile powers of resistance Irani 26.17 tons per sq 

inch to S'J.HH tons, being in the ratio of 1 : 1.5, one half increase of 
strength gained by tin- new process of cold railing. When, however, 
the iron rolled cold has repassed through the fire, many of the pores 
before consolidated must again lie opened, there arising a consequent 
diminution of the strength previously gained. Experiments made at 
Woolwich on the metal of a monster nrought-iron gun showed a 
strength of 50,02-1 lbs. in the direction of the grain, but of only 43,339 
lbs. when strained across the grain." — London Engineer. 



IRON IN BUILDINGS- USEFUL EULES. 

Prom a paper recently read before the Liverpool Architectural 
Society, by Mr. Wiu. Stubbs, we derive the following useful 

' 5n 
o find out what 

tools. Science is always eonsislenl with successful practice, therefore 
simple rules are sufficient. The following for iron pipes of ordinary 
sizes answers well, and it never lias been published before. It is based 
upon the fact that a 10-inch pipe one inch thick will stand the pres- 
sure of 100 yards head of water. The coincidence of one inch of metal 
to every ln-iiich diameter and loo yards pressure should be 

For every inch in the diameter of pipe, increase or deduut 



-tenth of an inch, and for every yard of pressure increase or deduct 
i-hundrwlth of an inch. 

In calculating the strength of columns great care ia noeessflry- The 
safe plan is to find the dimm-tei- of a solid column necessary to bear the 
compression , and then distribute the same area of metal in tube form aa 
a hollow column. . . , A solid column lu feet long, and having 
an area of 10 square inches {good metal), will bear 10 tons pressure. 
' can be conveniently carried out, and it is safe and practical. 



EXPERIMENTS VvITII WIEE EOPE. 
Some experiments, important to all persons engaged in the manu- 
facture of wire ropes, or who may be accustomed to use them, have 
just been made by Mr. J. Dnglish, who has communicated ilie results to 
the North of England Institute of Mining Engineers. The conclusions 
arrived at were, that half the strength of the rope was lost by heating 
the wire; that the ordinary joint is much weaker than any other 
portion of tbti rope ; that if a flat rope was well spliced it was not 
weakened thereby, but if the workmanship was bad, it lost from 
twenty-five to thirty -three per cent, of its strength. In either event, a 
round wire rope spliced became thirteen per eenl. weaker than before. 
Round steel-wire rope will bear more than double the weight required 
to break iron-wire rope of similar diameter. 



PROTECTION OV IKON A.ND STEEL. 

"Professor Vogel recommends, for the protection of iron aud steel 
tools against rust, a solution of white wax in benzine. Moderately 
heated benzine dissolve- h:dt' its weight of ivai ; and if this solution 
be carefully applied to the tool with a brush, the evaporation leaves 
a very adhesive and permanent coaling of wax, which will preserve 
action of acid vapors. — Dingler's Poli/tcck- 

AMERICAN ZDfC. 
At Bethlehem, T*a., about thirty tens of metallic zinc are now pro- 
iced weekly from the ore yielded by the mines of the Lehigh Zinc 
Co., and when the furnaces are all in operation the production will 
In- iniTi ■/! "■'I tn two thousand Ions per annum. All the articles re- 
quited in the manufacture of the ziue are made upon the premises, 
_ s retorts, muffela, fire-bricks, etc., of ingredients brought from the 
rounding country, no foreign marerial being used. This zinc is 
" * 'a oe equal to the best distilled zinc SuM I.e. manufacturing 

is not been produced in quan- 



nitci 



kiikict y,\s': von hooi'inc;. 



L report of a committee appointed by ihe Central Society of 
rchiteets, in Faris, recommends "that zinc, which was at first 
" ' is now so generally used, should lie applied with great 



ANXr/AL OF SCIENTIFIC DISCOVKKT. 

care, as certain precautions, very ample, bat never to be overlooked, 
are indispensable. Tim*, content wit* plaster, which contains a 
stni'-iive sidt, is to be avoided ; also, contact widi iron, which is very 

injurious, ami liable, to cause a rapid oxidation. Eave-gntters 
always I"- suppurted by ualvanized brackets, and no gutter or sheet 
zinc should be kid on oak boards." 

ON ETCHING. 

The London Builder furnishes the following practical notes on tbi 
subject of "etoWnj," with a view of especially commending the worl 






First, as regards copper plates, — which in many respects have a 
advantage over steel for the use of amateurs. — procure a thn pi " 
properly polished on the surface, at any of the regularly-estabfis 
eoppcr-ruiihs. These can lie brut of the size of several feet down fo 
a few inches. The surface of [he plate being bright and free fl 
tarnish, remove all grease with great enre by washing with sj 
of turpentine and then rubbing with very line whitening and i 
leather. Care must be taken not, to scratch the plate. 

Having got rid of all grease, lis a hand-vice to one corner 
other conve iiic.nl part nf the pi rite ; il: is lln-n ready for the reception 
of 1.1 ie etching-ground — a preparation chicth composed of asphaltum, 
pitch, and virgin was ; there is, however, a great art in making th" 
sullicii'iitly plastic, so as to admit of its being ] iro perl y spread ttpc 
the plate when heated. It is better, for ordinary purposes, to p" 
chase it at the coppersmith's or tool-shop, where a supply can d 
had for about one shilling. A dabber, for the purpose of laying th 
ground on the plate. 1.? also necessary. This i- of a mushroom Bhapt 
and composed outwardly of \L-ry fine silk or kid leather, free fine 
grease ; the inside is padded with wool. This can be readily madi 
by any person who has seen one of them. In order to prevent an 1 
grit or impurity which may chance to be in the etching-ground, i 
is better to tie it in silk. For the purpose of beating the plate, ; 
hot iron, or a spirit lump, place' 1 below an iron frame on which th 
plate may rest, or oilier contrivance, may be used. Care is to b- 
taken to make as little dust as possible. The metal must not be 
allowed to get too hot, for that would burn the etching-ground, ant 
prevent it from sullieienlly resisting the acid. The plate being of i 
proper heat, by drawing the etching-ground over the face a ama" 

Suantity may be lodged upon it. This in the first instance is uneven 
ut may be spread in a Hat, thin, even manner. Every part must b 
covered by the ground, or else the acid would leave such places i 
are bare liable to be corroded into holes. The ground, when this i 
spread on the surface, is of a light brown color, so delicate that it il 
ilillicult to see any pencil outline which might lie transferred, or prop- 
erly to see the. scratches made by the etc 111 rig -needle. In order t~ 
darken this, it is necessary, while the plate and etching-ground l 
Btill warm, to smoke it by the flame of a was taper or candle. "" 
"ami', must be kept moving about, and not allowed to touch tl 
i closely as to burn the ground. 
These operations, abhrmgh -iniple. require .some little practice a 






experience ; and it is, perhaps, .1 good plan either <o take a lesson or 
two in ground-laying, and the oilier parts of this process, from an 
engraver, or else to get, one iji' this prole.s-ion to lay the ground aad 
bite in tiie plate when etched. 

The ground having been made ready and the plate cold, an out- 
line of the subject, prepared on ordinary or tracing paper, should he 
damped and transierrcd hy means of pressure. The best way to 
manage this is to take it to a Copper-plate printer, who will doit effect- 
ually ibr a few pence; lor those living in the country where such 
or. n veiiirmes cannot properly In - had, I his traiisl'er can be made by 
one of the ordinary letter-copying machines, or by going very deli- 
cately over the back of the outlines with a pencil or other instru- 
ment which is not too sharp. 

This having; been done, by means of an etching-point, which can 
be had at the tool-maker's, the design ean lie readily scratched upon 
the plate. Alloulioii is needed to mark the lines quite through the 
ground. The hand should also he prevented from coming in contact 
with the ground, and all 1111 necessary scralches he carefully avoided. 
This may, to a considerable extent, lie done hy forming a bridge of 
a flat ruler, supported by pieces of card- board or folded paper. 

Wherever the ctehing-L'round lias hern passed through by the etrh- 
ing-tiecdh.'. that part, is liable to he eaten into a line hy I he application 
of acid : on no Other portion, however, should the acid work. 

It being necessary to cover the etching with an even depth of dilu- 
ted acid (from a quarter to half an inch), in order to prndin-o equality 
in the hili tit/, it. is needed to form a wall of wax round the margin of 
the work. The best material for this is beeswax with a small part of 
Burgundy-pilch added, and then the mixture boiled until the whole is 
well mixed. This, when needed for use, should he put into warm 
water, and then can be readily raised round the plate and pressed 
down by the fingers, and after that more I irmly bj the ha a die of the 
etching-point, so that a sort of tank is ibrniod, which will contain the 
acid as long as it may he necessary. 

Willi I. he greatest, care scratches may be made, or it may be neces- 
sary to erase parts, or the wax-wall may not he sulliciently tight. In 
■ remedy this. Liii-peiiline-variiis.il, or the ordinary "Bruns- 
wick black " used for stoves, may be employed, thinned to a proper 
■ ■. turpentine, and applied with a hhrk-lond pencil. 
For the purpose of '• biting in " the plate, as the engravers call it, 
■■■id of the purest description should be mixed. — one part 
:ind three pari- water, — which should be stirred up with a 
I ' -.i : lor or pencil. Soon the lines will be covered with minute glob- 
ules; and. 111 proportion to the time the acid is allowed to remain, 
lit.- etched lines will become thicker and deeper. 

AS a, matter of course, in order to produce a delicate and refined 
■ variety ol" thicknesses of hue is desirable.: and, although 
in bo done by the pressure of the point, hy hatching, doubling 
■ ... it is in most cases necessary I" allow the acid different limes 
1 ; for instance, it will be desirable to keep distant moun- 
■ and landscape thin, and to bring out the foreground by bold 
In order to manage this, (he acid must he poured 
- - esse 1 for further use, and then the plate must be well 






ANNUAL OF SCIENTIFIC DISCOYEBY. 

I nilh clear water, an<i afterwards dried with a bellows 
nouns ; then molt part* of the etching as are. < 
■haald be oovand with the varnish, in the same ma 
ishes to which we have referred. This operation may be perform*. 
any number of times, each lime washing and drying the plate ; thi 
must be also done when the biting: is completed; and then, 
gently heating the bai'k of the plate, tlic wall may be drawn 
and by means of a little spirit of turpentine and oil the aurfaee a 
the plate may be cleared of the etching-ground. There are oth 
operations, such as re-biting, re-etching (by touching with t 
graver), and by working with a point without tin- use <>f acid, et 
cle. ; these, however, would require much spine (o describe, and t! 
we will not just now do, as it is more particularly our object in tin 
tioning the above to make operations which might be useful in ma 
manufactures more readily understood. 

In the same manner, but with the use. of different acids, and o 
any scale, etching may be. applied to steel, iron, brass, glass, a 
lately, we are told, to porcelain. For steel, nitrie acid very larg 
diluted with pyroligncous acid until it does not taste much strong 
than vinegar, is best. On brats, we havo seen diaper, and a 
ornaments, produced with great, clearness and vapidity ir •' ■■ 
dig manner. On large works, such as monumental brasses, expel 
ence has shown that in the biting, either by nitric or nitrons ai-i 
before a great depth is got the biting of the lines is stopped by tl 
formation of a black oxide, which it- requires a very strong prepar 
tion of nitrie ami sulphuric acid to remove and keep in solntiot 
and this after a time proves too strong, and tears up the ordinal 
etching-ground: it has, however, been found that t.urpcn tin e-varnis 
if allowed lor a low days to harden, hiis a great resistance; and I 
the use of this, when diapers, etc., are outlined, the raised parts mi 
be painted with the varnish, and, when hard, the aeid applied; ai 
it is astonishing what good effect niny lie produced by these mean 
Large surfaces for the relief of foliage, finnves. letters, etc., may, b' 
this means, be executed with vapidity, either for tilling in with eo! 
ored shellac or pigments. 

The painting of these ornamental plates with varnish might 1 
the means of affording employment to females, and probably tl 
preparation of embossing, and otherwise ornamenting glass to I 
bitten by fluoric acid, might also be brought into far more extensive 
use than it is at present, and would also provide a certain amoui 
of respectable labor for females. 

A NEW SYSTEM OF ENGKAYING. 
A new method of engraving has recently been patented in Eni 
land by George U'allis, of I, i union. Pulverized materials, sufficient!; 
hard to be pressed into the metallic plate to be engraved, are mixei 
to a suitable paste, the picture is formed with this paste upon paw 
vegetable parchment, or other fibrous material, which is then h 
upon the metal plate ami passed with 1 1 between two rollers, subje. 
ing it to a pressure sufficiently powerful to sink the bard material 
the puste iotn the metal, thus forming the engraving. 



oxyd 

gum; 



The metal plate* -which maybe most conveniently impressed by 
igns, prints, or photographs, prepared according to this 

lii.ii. ii, :in- phl.es tit' Piritannia metal, cpprr ami German silver; 
plates of various other metals and metallic alloys may be simi- 

impressed. 

a preparation of the plate before engraving or impressing a 
ng, design, or photograph upon it, as described, the said plate 
is usually passed several times through tin- in;iclijne, the surface to 
bo impressed being placed in contact with Iho surface of the piano 
or bed of the machine. When a drawing or photograph is executed 
upon a slab of plate-glass, the metal plate to be. engraved or impressed 
ii tirst passed through the machine upou the usual plane, and after 
the plate has been passed lhrou)jh the machine several times the plane 
is removed, ami the slab on which the drawing or plmtiigraph is i-xe- 
cuted is substituted for it. The plate of metal is then passed through 
the machine in contact with the drawing. 

The patentee givr-s the fiillnwhig formulas, for preparing the paste 
wilh l In; mixtures of hard substances: — 

Ft.irtmttii No. 1. — SO parts (by weight) of peroxycl of tiD, 2 per- 
oxyd of manganese, 10 \ eiielian red, -5 Purls white, 3 rice starch, 8 
un arabic, 2 bichromate of ammonia. 

■■. 2.~~ -20 parts (by weight) of peroxyd of tin, 10 per- 
1 of manganese, 10 Indian veil, "i Paris white, i rice starch, 10 
iii-iiliie, ■• bichromate of ammonia. 
Formula No. 3. — 15 parts (by weight) of finely-powdered emery, 
10 Indian red, 10 peroxyd of maugEuiesc, i- Paris white, riee starch, 
m arabic, 2 bichromate of ammonia. 

hen making the drawing, design, or writing upon a sheet of gel- 
suiheient quantify .if tin! eumpiisiiiiai described in lormula 
used, adding as. imirh water as will cause it to flow freely from 
ir brush, or liair pencil. After being allowed to stand a few 
to dissolve the gum arable, die whole is mixed together lo 
it the consistency of ordinary cream. With this are drawn (lie 
lea of the subject, and the other portions in lines ami distinct ly 
ed touches to which il may lie artlsli'-alh best adapted. When 
,nd after a brief exposure to daylight antl the atmosphere, in 
1 i ■liiv.iiiaic of ammonia may act upon the gum arabic 
and starch, and thus Secure the drawing from rrady disturbance, the 
touches are repeated upon such parts of the lines Or markings as may 
not stand out in sufficient relief. Pur those portions of the lines or 
markings which it is desirable should be more strongly defined, the 
™*:«n described in formula No. 2 is used ; and for the parts in 
i intended the lines and markings should bo darkest and 
the composition described in formula No. 3, mixed with 
before described, is used. 
... a drawing or design is executed on paper, vegetable pnrcli- 
traeing-clolii, or other .suitable fibrous material, (he fibrous sub- 
■I in the metal plate as well as the drawing or design, 
en printed in the manner of copper-plate piitifiug, the impres- 
L'ives a. tint all over the drawing nr design. To pro- 
a proper cllect of light and shadow, the same method is followed 
■-* used in ordinary meziotinto engraving. If the texture or 




will print i: 






t produced by the fibre of the paper is desired lo be n 

ioso impressions on metal it Inch are treated in the mai 
itinto engravings, the paper is coated, before commencing 
the drawing or dorian, with the eompositiQn formula No. 1, mixed 
with water to the consistency best adapted to produce the desired 
effect, and after the same is dry, and properly fixed by time or the 
action of light, the drawing or design is made upon the surface thus 
produced. 

The drawing or wrilin^, executed a- described, presents, when the 
material is dry, a surface iu relief which is capable of imprcssii 
"ngraving a niolnl surface : and ^n-h iiuprcs.-i'ii] <-r I'miraviiig is 
ble of giving an impression, according Lo the artistic method of e: 
tiou, either in the maimer of copper- plate printing, or iu that of print- 
ing from wood blocks, or for the purpose of transfer to lithographic 
stones or zinc plates, for" the purpose of printing from in the mi 
of lithography or /incoerajiliv. or li>r the transfer of designs to por- 
" :n ware, or Japan ware. To obtain an impression which 
the manner of copper-plate printing, that is to say, an 
intaglio, the patentee executes the lims or touches of 
the drawing he desires to impress or engrave upon a suitable material, 
tueh as paper, tile parts when impressed or engraved in the metal 
surface being capable of retaining the print oil' Ink. ami thus giving 
an impression. To obtain an impression ivlii- h will print in the man- 
ner of a wood block, that is to say. in relievo, lie paints or drawl 
upon those portions which it is desired should not 1* printed fi 
and thus these parts being depressed in the operation of impref 
upon a metal plate or surface by suitable machinery, those parti 
which it is desired to print from are in relief, in the maimer of ■ 
wood block. Drawings, writings, and designs are also prepared by 
making the draiving-malcriiils sufliciriitlv L-iuiiii'Hi-- by (he addition C* 
a large proportion of gum arable ; and after the drawing, writing, Or 
design has been damped, it is supplemented by the addition of a fur- 
ther quantity of the powdered solid, leai big out. the glut bums sub- 
stances ami the chromic salt. In Ibis rase, wbeti (lie drawing is com- 
pletely finished, it is floated with the back downward upon water in 
a suitable vessel; and when, njn.ni examination, the glutinous material 
has become sufficiently damp, it is takt n from the water and placed 
upon a flat board, and the material which already constitute* the 
drawing is snpp ■ il with powdered glass, peroxyd 

of tin, or emery. 

OB2TAMENTAL BOOKBINDING. 

An interesting process in ornamental l*i,k binding has been recently 
patented by Mr. Charles Tucket t, of London. This is a method by 
which various colored designs are produced on the sides and backs 
of books, according to taste and pattern, by means of numerous, acids, 
alkali'.'.', salts, mineral and neutral, and their compounds, acting in 
such a manner as to cause a permanent change of color on the founda- 
tion leather. That is to say, the volumes being first bound in leather 
of a uniform color, as red, olive, blue, or green, any other color Or 
colors may be superadded at will by the new process, and with little 



.i fear of time operating any change in them. Some beautiful 
mens til" bookbinding nf this kind have been exhibited by Mr. 
ctt at llie Society nt Arts. The morocco binding! are far'supe- 
nor to those in calf, the changes of color in the ibi-ruer being of a more 
■ tmy than in (lu- calf, .-lib. riling aim! tier evidence, if such were 
needed, nt' the superiority of morocco to calf under all circumstances of 
book bindi ng. Connoisseurs arc, of course, aware of many curious and 
valuable examples of liookbind'mg in various color.-, dating back as far 
as the sixteenth century, which were, produced cither In painting the 
added colors with oil, or by udayiug portions of leather of the various 
required hues. But both of these methods are objectionable ; the one 
from the danger and almost, certainty of tin- added colors chipping off 
in process of use, and the other from the various inlaid pieces becom- 
ing loose, at the points of juncture. Another, and tin- cheaper, pro- 
cess has more recently conn- into vogue, namely, thai of hi) iug strips 
of colored paper on the surface of the leather, with a view to obtain 
the desired ornamentation. But this, for obvious reasons, especially 
the absence of durability, is more objectionable than cither of the two 
former, while Mr. Tuek'ett's has clearly the advantage over all three. 
We understand tliiit the new process can be also effectively used in. 
the manufacture of picture -frames, ornamental chairs, tables, and 
other articles of upholslery. in ivhich durability, combined with beauty 
of design aud colors, is the object sought to be obtained. — London 
AtlteiKEum. 

NOMENCLATURE OF PRINTED STUFFS. 

. Che.vreul has read to the French Academy of Sciences a me- 

r on the distinctions which would giw (lie most perlccl security 
■oromerce as to the stability of the colors on stuli's, without interfer- 
g with the freedom of business. In place of the vague and useless 
'" etions cow adopted, he proposes I lie Iblloiving ; !■••>■ >/ .liable, stable, 
rately slulik, i^ui.ni/'uMf. : expressed in numbers, or in the. degrees 
f the chromatic sctile which I lie print." lose after one, six, or twelve 
:;oii(lis' Bxpoenre to tin- light and air- There is but one very stable 
olor, that is, indigo, applied by M. Choi reel's process, by passing 
hrouffh steam. Indigo applied by the old process is merely stable; 
■ and madder, with eerlain mordants, are stable; with other 
is they are only moderately stable, a- is weld (r.sr,/ t , luteola"). 
id Cam peachy woods are moderately stable. Annotta (bha 
I, turmeric, and satHowor arc changeable, 
.'uevrc.id regrets that certain new colon), such as mvr/ixide, 
•r./nchfiiie, azaP.ine, which are very beautiful and agreeable to 
■e at first, but scry changeable, should have been over-praised 
.1, at the expense oi' the old and stable colors, indigo, cochineal, 
I, which will remain alone, or nearly alone, in the manufactories, 
a their rivals have disappeared, 

of papier MAcrrs. 
• following description of the processes followed on a large 

■'it- Hie manufacture of pnpirr mtifhc, is taken from the columns 
' D i "in worker. 
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There are at present five principal varieties uf papier maeke 
known in t In ^ trade, viz.: I. Sheets of paper pasted t . i_i.-t 1j*-i- njH.n 
models. 2. Thick sheets or boards produced by pressing; ordinary 
r pulp between dies. 3. Fibrous slab, which is made of llio 
e varieties of fibre only, mixed with some earthy matter, and 
oertain chemical agents introduced for llie purpose of rendering the 
mass incombustible; a. cementing size is added, ami the whole well 
kneaded together witb the aid ui steam. The kneaded mass is passed 
repeat i' illy through iron rollers, Klii.b squeeze it out to a perfectly 
uniform thickness; it is then dried at a proper temperature. 4. Car- 
Ion pierre, which i> made uf pulgi or paper mixed with w hi ling and 
glue, pressed inio plaster pierc-mimUs, kicked with paper, and, when 
"■■"'■"ieutly set, hardened by drying in 



Hftirtiti'f 



{ paper pulp, i 



:, drying oil, and sugar of lead, mixed 



in certain fixed proportions and kneaded i ingot her. This lomposil 
is extremely plastic, and may be worked, pressed, or moulded into 
any required lorm. It may be preserved in this plastic condition 
for several months by keeping the air away, and occasionally knead- 
ing the mass. 

The lirst-iiientioiieil variety nf jmpicr ninth:- alt engages our at- 
tention here. A special kind of paper, of a porous texture, is manu- 
factured fur this pin-pose. An iron mould of somewhat Smaller size. 
than the object required is greased with Russian tallow, a sheet of 
the paper is Liid on to the greased surlaiv of the mould, and covered 
over with a cuat uf paste made of the bert biscuit-flour ami glue, 
which is spread evenly all over the sheet with the hands; , :■■ llnr 
sheet is then laid on, and rubbed down evenly, so (hat the two sl.eeta 
are closely pasted tugel.lier at all points. After this the mould is taken 
to the drying chamber, where it is exposed to a temperature of about 
one hundred and twenty degrees ; when quite dry. which it takes sev- 
eral hours to accomplish, it is carried back to the iiastiug-room, and 
another sheet laid on with another cuat of paste, after which it is 
returned to the drying cliainlier ; ami the same i ipe ratio u is repeated 
Over and over again, until sulhciciit, thickness is attained, which, for 
superior articles, such as are manufactured at. these "inks, requires 
from thirty to forty sheets of paper, and of course as manjJfcatB of 
paste between. The shell is I hen removed from the mould, and planed 
to shape with a carpenter's plane, after whir-li it is dipped in Unseed 
oil and spirits of tar to hard eu it; this changes the color from gray 
to * dingy yellowish-brown tint. The article is then staved, and seven 
or eight coats of varnish are laid on (with a staving alter each), which 
are cleared off each time, any inequalities of surface Wing finally 
removed with pumice-stone. The number of drying processes the 
articles have to go through < ■insumc so much time, that it takes three 
or four weeks to (it thein fur ornamentation, which is applied in 
mze-powder, gold or color, .mil for many articles also in mother- 
■arl. The ornamentation of these articles is sometimes effected 
e highest style of the painter's art. 

hi golddeaf is laid on with a solution of isinglass in water, the 
wign then pencilled on with asphallum, the superfluous gold re- 
Dved with a dossil of cotton dipped in water, which leaves intact 



parts touched with asphaltum, and the latter finally removed with 

HM Of turpentine, 

implication of every coal of color or varnish, the object 
so colored or varnished is dried in an men or chamber, called a stove, 
and heated by flues to as high a temperature as can safely be em- 
ployed without injuring the artii-lcs, or causing (lie varnish to blister. 

For black grounds, drop ivury- black mixed with dark-colored 
anime. varnish is used; for colored grounds, the ordinary painter's 
colors, ground with linseed oil or turpentine, and mixed with anime 
varnish. 

The colors arc protected against atmospheric influences, and made 
to shine with greater brilliancy, by two or three coats of copal or 
anime varnish. Superior articles receive as many as live or six coats 
of varnish, and are finally polished. 

The ornamentation of all such articles as come under Ihe head of 
toilet wares is effected by the ordinary mode- of painting with the 
camel's-hair pencil, or sonic lining substitute; where imitation of 
woods or marble is intended, the ordinary graincr'.s loole are used. 
Mnny patterns are produced upon the various articles by " transfer- 
printing." 

Designs in mother-of-pearl are laid on with black varnish, the arti- 
cle is then varnished all over, dried, then rubbed down over the de- 
sign wilh puniiee-slono ; another 1-0:11 ot' varnish is then laid on, dried, 
and the part covering Ihe design again rubbed off vrilli pumice-stone; 
' thus several coals are laid on, until all the surface is level with 
of Ihe design. Ornamental lines, writing, etc., are laid on with 
The inlaying with mother-of-pearl is a laborious business, 
^tothe small size of the pieces at the artist's disposal, and the 
MONtftg nf attending to B proper distribution and fitting of lights 
and shades, 



INDIA RUBBER 

That India rubber, dissolved in various liquids, yields a good varnish, 
is well known ; but in general they art! too viscid for delicate pur- 

Eoses, and arc oiilv gontl tin- making si nil's waterproof. India rubber 
:■■ I by 1 1 cat. dissolved in oil of tar, or dr\ ir.u linseed oil, does not 
give a tarnish of suiiiiirni. tlnciicy. or live from smell. Moreover, a 
considerable i.|iiamily of Indiri rubber remains undissolved in a gelatin- 
ous state, suspended in the liquid, so that the solution is never clear. 
■ illi'v has recently published some remarks on this subject, which 

■y be useful. If India rubber be cut into small pieces and digested 
lulphuret of carbon, a jelly will lie formed; this must be treated 
h benzine, and thus a much greater proportion 'it' caoutchouc will 
dissolved than would 1«> done by any otiier method. The liquid 



_ . _t will with benzine, by which 
s a transparent, but still yellowish liquid, will be obtained. A 
more colorless solution may be prepared by digesting India rubber 
' -- small pieces ibr many days in bcn/.ino. ami frequently ahak- 
bottle which contains it. ' The jelly thus formed will partly 
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ili--.il\c, j i'.'MiiiL' a liquid which is ilitfk-t.T than U-nzine, and may be 
obtained very clear by filtration and real. Tin? rcsid .n- 
rated by straining, ami will forniih an excellent waterproof coinpo ' 
lion. As tor tin; liquid itself, it incorporates easily with nil fixed 
volatile nils, il dries vi-ry fast, and ilu-s nut shine, unless mixed with 
varnishes. It is extremely flexible, may lie spread in 11-17 
ere, and remains unaltered under the influence of air and 
( may lie employed I" varnish geographical maps of print*, 
it does not allccl, the whiteness of I lie paper, doea not reflect 
light disagree a hi y, as resinous varnishes do, and is not subject to 
crack, or come off in seales. Il may Ire used to fix black-chalk or 
pencil drawings; and unsized paper, when covered with this varnish, 
may 1* written on with ink. 

ITEW APPLICATIONS OF GUN-COTTON. 

Tbe London Chemical Netog refers approvingly to a patent re- 
cently obtained in England by S. Branwell and A. Rollason, for 
obtaining iii-w and peeuliar products from mixtures of gun-cotton 
(pyroxyline) wit li various sidistances. 

In order to obt. in cheap pun -cotton, the patentees State it mxj 
be, made of rags in-lead of new cotton. It is first dissolved in any 
ol* its movents, sneh.-iSflliiT and aleohol, and becomes collodion. Tn 
this is now added any of the purest, animal and vegetable oikt, anil it 
forma the new liquid which is to be used as a cement and vehicle, 
liy adding to it gums and rc-.ins a ccinent is formed, which may be 
rolled 1 ml into sheds and stamped in {lies into cups, fancy boxes, and 
various other articles. The oxyd of copper imparts a green color to 
it. and the chloride of lime added renders it uninflammable. The 
addition nl' tine llnx iibrc or I he jlnri-.-s ..t' wool render it strong and 
flexible. It is stated to be an excellent compound lor taking easts 
required for the purposes of dentistry, the models of jewellers, and 
other articles ivqiiiriu;.; sharp and smooth ed^es and sides. 

The collodion oil-liquid, when vei-v thin, may also be employed M 
a varnish for pictures, prints, etc.. 

THE PSEUMATIC DIBrATCH. 
For some months pasl (see Annual of Sci. DU., JS61),a Pneu- 
matic Dispatch Company lias been in opcralion in London, pipes of 
a few inches in diameter Wing laid, through which small parcels 
wore sent to various purls of the city. The company, finding the 
system to work well, have decided to enlarge the tubes to a height of 
two feet nine inches and to a width of two feet six inches, and ulti- 
mately extend their system throughout the whole metropolis. Pre- 
liminary to this, tin- tbllowiiiL; experimental trials have been insti- 
tuted, for the purpose of effectually testing the project, on a vacant 
piece of ground adjacent to London. A quarter of a mile of the tubing 
has been laid down; various irregular curves and gradients being 
Introduced, to show that hills and valleys would not prevent the 
'king of the system. Under a temporary shed, a liich- 
ressure steam-engine of thirty horse power, having itn cylinder 



The 



ml at an angle of forty-five degrees, lias been erected, and (rives 
motion through iht- uu'ilinui 'if a crank to a large diskof .-ln-ci- 
The disk runs ou tubular bearings, ami narrows from about 
feet six inches in breadth at ill ucutre to three, inches at its 
umfercnce, its diameter brans eighteen feet. Its interior con- 
artns, to which t ! n_- sheets of iron aro fastened, and 
ans or exhausters. Through the hollow bearings, 
upon which the disk is made to rotate at a speed of from one hundred 
and fifty to two hundred revolutions per minute, a communication 
exists with a vacuum chamber below, and, by the laws of centrifugal 
action, the latter is speedily exhausted, to a certain extent, of air. 
The speed, in fact, of the disk determines that extent, and a water 
" neter registers it. The air rushes out with considerable force 
the periphery of the disk. Between the vacuum chamber and 
ncumalic tube, which is two feet nine inches high, by two feet six 
s in breadth, and a transverse section of which resembles that of 
the Thames tunnel, there are fitted valves with baud levers for open- 
ing and shutting them. These may be said to comprise the whole of 
the motile ami [in 'pel ling agencies of I lie pneumatic system. 

The tube through which the dispatch trucks are drawn is not cir- 
cular in form, but of a sect inn resembling that of au ordinary rail- 
way tunnel ; the internal height being two leet nine inches, the width 
at the springing of the arch (the tup being semi-circular) two feet 
I ;ir the springing of the invert (for the tube has a seg- 
mental bottom) two feet IVhii- inches. The tube is of cant iron, in nine- 
feet lengths, each weighing abimt one t. mi, and lit toil into each other 
with an ordinary socket joint, packed with lead. Within the tube, 
*nd at the lower angles on either side, are cast raised lodges, two 
■ . 1 1n) I up, ami nne inch high, answering the purpose of 
for the wheels of the dispatch franks to run upon. The latter 
nade of a framing -even or eight leet long, inclosed in sheet iron, 
having four flanged wheels, twenty inches in diameter each. The 
' Iniik is si) made that its external form, in cross section, con- 
o that of the tube, although it does not fit it closely, an inter- 
space of au inch or so being left all around. Some light India 
Manges or ritiges are applied at each end of the truck, but even 
'i not actually lit. the inner surface of tin' lube, a slight " wind- 
■cing left around the whole truck. There is no friction, there- 
. and, singular to say, the leakage of air dues not interfere with 
speed of transit. This can only lie accounted for by the large end 
" which the carriages have, in comparison with the small area of 
— space and the comparatively low vacuum required. The first 
ii'iit made was by loading a carriage with one ton of cement 
and entering it into the upen end of the tube. Upon a given 
tlio engineer to the company cause tl the .starting valve to bo 
! water barometer showing a column of seven inches In 
the disk running at the rate of one hundred and fifty rev- 
minute. In fifty seconds later the carriage with its coo- 
way into the engine bouse, through a door at the end 
eh it forced open, and then ran forward on rails to a 
stop its progress. Next two tons weight, were placed 
of the carriages, ana its transit occupied eighty seconds, under 
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similar circumstances. The vacuum was now lowered until the barom- 
eter gaugo showed two imliv- of water only, ami a living passenger, 
in the shape of a noi very handsome dog, was placed, with one ion 
weight of dead stoek, in a carriage. Tho signal was made by the 
workmen at tbe open end of the lulie, the couimuni eating valve wai 
opened, and iu oue minute and n half the carriage and its four- 
legged guard were in the engine house, the latter apparently not at 
alF the worse for the exhausting process to which ho had been tub- 
Subsequently two gentlemen were sent through the tube with 
equal success and celerity. They lay in one of the carriages, on 
their backs, on mattresses, and reported themselves as experiencing 
no inconvenience. 

Tho speed with heavy loads thus far obtained is only about twenty' 
five miles an hour; but as this includes tbe starting and stopping in 
the short space of a quarter of a mile, the company anticipate a 
speed ultimately of thirty or forty miles an hour. Ity tore in;; air into 
ono end of the tube and drawing it out at the other this speed may be 
multiplied several fold. 

It 1a the intention of tho company, now that they have obtained 
parliamentary powers for opening the streets to lay down their 
tubes, to establish a line between St. Mart in's-le-G rand and one of 
the district post-ojliccs, .-mil ultinialely tn extend I heir system through- 
out the metropolis, so as to connect the railway stations and public 

NEW MODE OF PRESERVING IMPRESSIONS IN SAND, ETC. 

The murder of an eminent banker on a French railway has given 
rise to a very ingenious plan of rendering permanent marks in sand 
or any other yielding soil, and which may possibly be found useful in 
many eases where it is desirable to preserve an impression that would 
otherwise be Boon obliterated. Tho process is tho invention of M. 
liugoulin; and the maimer in which it lias been applied, to preserve 
tho marks made by tlie criminal's feet in the sandy ground of the 
station where be leaped fnnntlio train, is as follows: — A sheet of thin 
iron plate was placer) over ihe marks mailc, and supported by an iron 
Btana at a distance ol' about an inch and a half from the surface of the 
ground ; a quantity of lighted charcoal was then placed on the iron 
plate, which soon became red hot, and of course heated the spot over 
uliii-li it was placed. When the latter was raised to 100° Centigrade 
(212° Fall.), the lire, together with tbe plate, was removed, and a 
quantity oi finely divided stearic acid was strewed over tbe impres- 
sion by means of a sieve. The powder used was that of a common 
stearine candle, dissolved by heat in alcohol, and then thrown into a 
large quaulily of cold water, when tbe stearine falls to tbe bottom iu 
tbe form of a lino precipitate. This powder is so light and impal- 
pable, that it is said it might be silled over an impression in the dust of 

a common mad. will 1 in Lin- slighter-.! decree intcd'ering with the 

faintest mark. Tbe inslant. it touched the heated surface of the 
tiund in question, it melted, and. as it wen 1 , sealed the whole of 
.e loose atoms into one compact mass. When a sufficient quantity 




.: had been applied, tin. 1 place was left until it had be- 
come completely cold; tin; surrounding i.'.'ivili mis then dug out care- 
i . - me little distanee, from the edges of the impression, and 
the portion containing this latter whs lilted up In um entire block, 
ami laid on a cloth scleral times doubled, the. edges of which were 
raised up so as to form a kind of bonier, or rather framing, into 
which, and against the sides of the sandy earth containing the im- 
pression, plaster of pari s was poured; and wben the lutter was set, 
tin- whole could be handled without danger, and was firm enough 
to bear packing and carriage to any distance. It is evident, there- 
1'.:t, that, if m'rsary, it might also he used as a mould, from 
v.liiil, casts in piaster could be obtained. The value of such a pro- 
cess, as an aid in criminal eases, is too sell-evident to ivijuire; demon- 
straiitin; the production of the tell-tale impressions in a court of 
justice, where every mark '-an he coimjiiieullv exhibited and eom- 
I with the object by which it was pro<luccd, may \v. equally 
in the proof of guilt, and of innocence, and it would bo 
e indeed if a use for such a process be uot discovered in mat- 
ific or practical interest. 

FILTRATION AND FILTRATION MEDIA. 
The following is an abstract of a paper on the above subject re- 
cently read before the Loudon Society of Arts, by Julius Dahlke, 
Es.|. 

"During the past seventy years, gravel, sand, and charcoal, used 
as a, mixture, have ben (he agents most in vogue amongst filter 
makers, and it is only lately that due attention has been paid to 
charcoal as the most e.llicicut filtering medium. Its use is much 
more frequent now, because not only has it a powerful detergent 
effect, but it possesses also the peculiar adi aula".'' of not becoming 
liiuK while if protects from decomposition other bodies in contact 
with it. It bus been often asked why animal charcoal is so effec- 
tive as a filtering medium. Home attribute this to the presence 
of so much carbon ; but. thai this is an insufficient reason, is shown 
by the iiict lli.it, although coke contains unite carbon than sand, 
yet it is not superior as a filtering agent. Animal charcoal filters 
'" "' three and a half time- , ,■■■;■, cither coke or sand, 

it is also greatly superior in this, that it removes many inor- 
hnpurjties held in solution, over which the former substances 
o power. It appears that the more porosity a filtering 
possesses in itself, the more rapidly does it filter, ami the 
■ -licet it produces on the water. The latter will be 
still more decided when, with a greater porosity, peculiar substan- 
ces are combined. 

This leads rue to believe that we may attribute the cxtrnor- 
filtering i|ualily of animal charcoal to the fact that itsprinei- 
puncnt parts are lime and carbon, so combined as to secure 
erfully fine porosity. Vegetable charcoal, although very 
and continuing iiir more r-arbon, has less effect on water. 
let we know of powerful agents for the remova\ cf iWffiwe.vA, 
ties from water, circumstances may aud ilo voAfttviosft "«\itV 
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render it extremely difficult to obtain the medium in the requisite 
form for our purpow. mid there is nothing yet discovered which 
will perfectly meet all the requirement* off the case. Thoiie who 
assert that it is possible to construct an apparatus !o act as a uni- 
versal filter for purifying any kind .it' water effectively, whatever 
may be the inipiirili.-s. remind me of the vendors of certain patent 
medicines, who vaunt their nostrums as capable of curing every 
disease. Their claims are about equity trustworthy. 

"I should classify tho art of filtration into three systems, viz; 
1st, where tho action takes place pimply on the surface of the fil- 
terini; medium; 2d, where the whole bulk of the filtering medium 
is calculated to operate on the water, and the detergent effect iu 
its most delicate form may bo produced ; and, 3i, where both of 
these systems are conjiiiutly employed. 

" The first system requires a filtering medium of such a fine 
porosity that its pores must bo smaller than the minute particle* 
composing the imparities impended in the water. Such an agent 
of course must sooner become clogged than a tillering medium of 
coarser porosity, and which is meant to act with its whole bulk on the 
wiitcr. But both systems employed together may prove to be use- 
ful in several instances, as in the case of domestic filters. The 
greatest failing of those is, that they must become clogged, and the 
more they arc liable to this, the more effectively they act. We 
often hear of self-clean sing domestic filters, hut the fact is that no 
invention of the kind has been made, yet, without involving com- 
plications too great for the purposes of ordinary domestic use. 
However, it is not difficult to make a filter tor general domestic 
purposes, although the effective self-cleansing of such an appara- 
tus is still a problem to be solved. 

"If the filtering medium employed in this case be solid, and of a 
fine porosity in its upper part, the clogging impurities will not 
only be retained on the surface, but may Ixi easily removed by 
scraping; and then, if the lower part of the filtering medium be 
prepared of a material capable of producing a detergent effect, it 
will act the more readily through nor lieiug interfered with by the 
rougher and flogging iiiipuriiii-s. It should I* remembered, too, 
that in most: eases we have lure only to ileal with some rougher 
impurities which have found their way into the water cm its passage 
from water-works, or other source, to the tap of the consumer. 

" The ililliriiliy. nv I ni;iy sav i !>.< ii.i[ ....-.-'.■.! li; i , <.f keeping water 
■which is stored iu cisterns entirely five from accidental contamina- 
tion, should lead us to provide a domestic filter capable of reinov- 

; chemical impurities, as, for example, any lead which may be 

d in solution; in fact, the practice of filtering wati t i 
cisterns and intended for domestic use cannot be too warmly 
recommended. 

" To remove lead from water, Professor Faraday recommends 
the practice of stirring up animal charcoal with the water so con- 
lainiual.eil, the same being then allowed to settle. 

s easy enough to purify small i|uantilies of water, but the 
tho quantity the greater are the dillieullios of purification 
pceially when a certain chemical effect has to be produced. 
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"It will not be necessary for me to dwell upon the filtering pro- 
'red tor large water- works, as the supply is generally 
snch sources that the common Band filter-bed answers 
; and where the water is loo hard tor domestic uses, the 
rifnl process of J)r. Clark v. 1 ill meet and remedy the evil. 

"Experience shows that it is not prudent to adopt the same 

;ans of purification for every kind of water, and I should make a 
difference in the treatment of the water used lor domestic and that 
employed for manufacturing purposes. In the latter it will be often 
of the greatest importance 10 have the water as pure as possible, 
whereas certain so-called impurities in water may not be at all inju- 
rious to health. When we consider that no one would call human 
blood impure which contained ibur hundred and twenty grains of 
saline matter per gallon, I do not know that we are justified (of 
course, speaking iu relation in L alth) in calling water impure which 
contains small quantities of certain -aline mailers, particularly when 
we have no medical evidence (hut the -.mall port inns of them drunk 
in such water ever did any harm. Besides which, it should bo re- 
marked that, the quantity of lime and magnesian salts drunk in wat*r 
must be greatly exceeded in amount by that which enters the sys- 
tem in the food." 

Mr. Dahlke states that he preferred animal charcoal to all other 
filtering media, ami regretted that no practical method is yet known 
of moulding it into blocks without diminishing its powers. Char- 
coal, he said, as regards its filtering qualities, stands to eoko as fif- 
teen to four, and all attempts at solidifying it. by calcination with 
pitch, tar, etc., have failed in practice, owing to the glazing effects 
of the bitumen, which greatly Impairs its action. He had, how- 
ever, found that the residue, after distillation, of the well-known 
Torbaue-liill mineral, with a small addition of fine clay, will, if 
saturated with fatty or oily matter, and calcined, furnish a very 
powerful filtering medium, capable of reducing the hardness of 
water, and removing its ci.lnr and odor. lie also add? bone-dust, 
both to improve the quality of the ''filter-blocks," ami in order to 
regulate their degree of porosity with greater precision. 

SUBSTITUTE FOK GLUE - VEGETABLE ALBUMEN. 

improved process has been invented by E. J. Ilanou, of 

by which lie obtains vegetable albumen from gluten, for 

__ purpose of applying it as a cheap agent for fixing printed colors 

i. ii textile fabrics, and also for uniting pieces of wood, leather, etc. 

The following is the substai >f the specification, as published in 

l.niii/tiii J/tiii-mil a/ . [ ,-,'.-. : — 
(ihitiu is obtained b; kneading wheat flour paste with water. 
Deration of kneading, the feculent part of the paste 
i- carried nil' with the water, and the glutinous parts unite and f inn 
ibsunei! culled gluten, which contains about twice its 
wight nt" water; the gluten, in this stale, is converted into vege- 
table albumen, by the process of fermentation. In carrying out 
,ii. gluten ut the best quality, free from fecula, and after 
.11 washed in warm water, is placed in vessels, in 
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which It is left to ferment until ii is completely soft, and has lost 
ebsiieity, and until tin greater portion of the water which it 1 
taken up during the operation of kneading is combined with it ; 
when tlm jilut.in has undergone Hie requisite fermentation or mod- 
ification, it offers no resistance to the finger, or to any article 
whieh may he passed through the mass, and the modified gluten 
should also adhere to tin: object with which it is brought : - - 
tact. The gluten, so modified, is then ready for use ; but, ti 
ben brought, by the process of fermentation, into a very thin paste, 
ii a ii'-i-e-sary to place it in moulds tor drying. 

The process of f'cnnentalion may be performed either with or 
without the aiii of artificial beat; when artificial heat is applied, 
the process is considerably expedited, and the iieat found most bene- 
li'-ial is about HP t.i.i 3(1° Fah. above the tempera Lure of the s 
rounding atmosphere. During the fermentation, it. is requisite 
stir the gluten li-eipicntly, auil to remove the water whieh rises 
the surface. With the above temperature, and in operating upon 
at rout fifty or sixty pounds of gluten, [placed in a vessel, the fenr -- 
talion will be hu IJii.-ii.-Tvt.lv advanced in three or four days, and 
fermented gluten or vegetable albumen will then be in the proper 
state lor being made into thin plates and dried. The greatest care 
must lie taken that the fermentation b stopped at the proper point, 
for if it is allowed to proceed too far the gluten is converted into a 

When the gluten is converted into vegetable albumen, it is divided, 
and formed into plates of about one-quarter, to three-eighths of 
an inch in thickness; this is effected hi r-p-eading the albumen in 
metal or other moulds, by means of a spatula ; it is then left to dry, 
either iu the open air or by the aid of a gentle heat, aud the plates, 
when dry, are about one-eighth of an inch in thickness. One pound 
of the so-called vegetable albumen to one pound and a half of water 
will give a solution which may be used as a substitute tor the strong- 
est glue or gelatine, and which resists moisture to a great extent, 
and is not influenced by heat. 

The solution may be used cold, and will retain its properties Ii 
from ten to fifteen days in summer, and twice its long lit winter, that 
' say, if it is kept tool, and, if possible, in a current of air. 

THE LARGEST CHIMNEY IN THK WORLD. 
Mr. Duncan Hacfhrlane. of Glasgow, 0. E., an architect, has pul 
lished a description of the colossal chimney recently completed 1 
Messrs. Timnsend's Chemical Works, l'ort Dundas, Scotland, 
is described as being not only the largest structure of the kind, hi 
tlio loftiest building in the world, excepting the Great Pyramid 1 
Clikch, the spire of Strashm-g Cathedral, and that of St, Stephen's, 
Vienna. This chimney is circular in pit 
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i report made on it^ probable stability, Professor Rankine 
"From previous experiments on the strength oi' the bricks 
used in tlie chimney, 1 consider i tint 1 1n 1 ir average, resist anee to crush- 
ing is ninety tons pur square foot. I calculate that, at the level of the 
ground, the pressure on the bricks arising from the weight of the chim- 
ney will be about nine tons per si pure toot, or one-tenth of the crush- 
ing pressure. I consider that, in violent storms, the pressure on the 
bricks at the leeward side of the chimney may sometimes he increased 
to about fifteen lens per square twit, or one-sixth of t lie crushing ibrce. 
On these grounds, 1 am of opinion I liiil i lie chimney, if executed M de- 
signed, will lie sail; against injury by crushing of the bricks." On the 
9th of September, l*">:.'. however, aft.ei' a hurried construction, a vio- 
lent storm swayed it friini the perpendicular, the defection produced 
extending to seven feet nine inches. On the 21st of the same month, 
and subsequent days, it was restored to the |>er|icndirular by twelve 
separate sawcuts, as recommended by Mr. I). Maefarlauc, architect, 
who afterwards reported, as did Jlr. Itankino, that it was then per- 
fectly safe. The highest cut was one hundred and twenty-eight feet 
from the top, and the least distance between any two cuts was 



PA StrBSTITDB FOR 
M. M. De Janges and Maaaon, in a communication made recently 

to the French Academy of Sciences, have shown how external chim- 
neys may be dispensed with. They propose that the upper aper- 
tures of all the chimneys of a house should be received inta ackam- 
ber at the highest part of < lit- edifice, whence the smoke shall escape 
by one aperture only. They also propose that the hot vapor shall 
be utilized in various ways. M. Do Janges enumerates among 
the advantages of his system, which has been tried at Neuilly, 
that the draught in the chimneys is constant and equal, that Confla- 

ions may be more easily extinguished, and that fifty per cent, is 

d of the cost of removing soot. 
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BUSAWAY HORSES -A NEW CHECK. 



A great many patents have been taken out of late years for stop- 
ping runaway horses, and in almost every paddler's shop we see 
engravings of apparatus devised to squeeze a horse's throat, or nose, 
or to catch up one leg and throw liim down. But to all this ma- 
r'liri'-ry it is objected that if a horse is really running away at a 
great pace lie cannot, he stopped suddenly by \iolent means with- 
out considerable risk both to man and beast. A very ingenious 
invention, operating upon the horse's movements by moral force 
alone, h;n been iveenr.lv brought oul hy M. Lovcque, a French officer 
of the Cavalry School of Saumur. His plan will assuredly not be ap- 
proved of by those who oh joe t altogether to the use of blinkers, for 
it is but an extension of the blinker system. The partisans of blink- 
ers. In iwever, for horses in harness, arc, up to the present time, in an 
enormous majority. 

The leading? idea ofM. LeVeijuc's invention is to induce the \\OTaa 
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by Lis own natural instincts, anil without any mechanical force, 
huld liia head in such a position that the hit shall art properly upou 
his month. Inside of each blinker be places a sort of leather tan, 
called a lunette d'urrit, which opeus or shuts at pleasure by roeana 
of a safety rein. When developed, it only partially blinds the 
horse, and it is in the natural actum of the horse to avail himself of 
the sight letl him that the virtue of the system consists. If he 
throws lip liia head to run away, and the lunette is opened, he can 
see nothing but the sky, aud he then inevitably brings Ida bead down 
to the proper position in unler that lie may see straight before him. 
If, on the contrary, the habit of the horse be to escape the action of 
the bit by curving hi- neck till the chin almost touches his breast, the 
apparatus may be so adjusted as to prevent him from seeing anything 
but the ground, and he naturally raises hia head. Thus the lunette 
acta both as a bearing-rein and a martingale, but more certainly, 
and without the dangers and inconveniences of those contrivances. 
For horses addicted lo shying, tin- apparatus is particularly useful. 
As soon as the horse pricks his cars in shy ar. any object lying in the 
road, the driver has only to raise the lunette, anil the animal, seeing 
only the distant horizon, aud nothing immediately about him, will go 
by or even right ihnmgh '\f thing which frightened him without taking 
the least uotice. At an exhibition on the Champs tie Man in Paris, 
horses went unhesitatingly through the flames and smoke of lighted 
lumps of straw, which but a moment before, when the lunettes were 
folded, they could not be made lo approach. 

The apparatus is intended chiefly tin- horses in harness, but there 
is a form of it adapted for saddle-horses. Of course a hard-mouthed 
horse cannot unfailingly be prevented from running away merely by 
the use of this lunette, but a great, ileal is done towards diminishing 
the danger when his head is got into a proper position, because he 
will then surely be pulled up before long, aud in the meanwhile the 
driver can guide him. 

AETTFICIAL HOOFS FOB HOESES. 

It is impossible to calculate the various useful purposes to which 
gutta percha may bo applied. One of the most ingenious appbea- 
tiona recently made of this valuable substance, is that of making 
artificial hoofs for horses' tee t. Many ingenious devices Lave been 
resorted to, to attain this result, but the adoption of gutta percha 
will, doubtless, supersede all others, as soon as its efficacy becomes 
recogubjdd. What is required by the veterinary surgeon, is a sub- 
stance possessing the consistence of horn, to retain tlie nails of the 
shoe; that will readily soften by heat, so as to mould itself to the 
required form; that it be indissoluble in wafer, seeing that the horse's 
hoof is generally in contact with moisture ; and. lastly, that it be capa- 
ble of uniting perfectly with the hoof. No known substance pos- 
sesses all these qualifies except gutta percha. For the purpose 
under consideration it- is prepared by being cut into fragments the 
size of a nut ami softened in hot water ; I he pieces are then mixed 
with half their weight of powdered sal -ammoniac, and melted together 
■" a tinned saucepan over a gentle fire, keeping the mass well stirred ; 
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mixture should assume a chocolate color. When required 
e it should be. melted in a glne-pct ; the surface of the hoof must 
be scraped clean, and the gutta pereba applied us required. The 
,-q plieati. in iiiny lie tai.-i lit.it ed l>y tin- use nl'ii glazier's knife warmed, 
by which also the surface of I hn arlilicial lu.of may he smoothed and 
polished. In [hi.-, manner many a valuable horse may lie rendered 

Fl'ul, which, otherwise, would only remain lit lor slaughter. On 
score of humanity, also, this application of gutta pcreha is to be 
corned. 
ARTIFICIAL MANTJFACT1JBE OF ICE. 
The Paris Cosmos thus describes an apparatus invented by M. 
Carre 1 , and practically operated by him, lor freezing water by means 
of the evaporation of annuo niaoal gas. 

The generator contain-; in its lower pari, which is called the holler, 
llio pounds oi'an amniouiacal solution at 'is*. Under the action of the 
heat, the amtnoniacal gns is disentitled, ami parses into a second eom- 

{larUnent, which encloses ;i scries of superposed horizontal tubes, with 
i-iii-al liilmhirirs in I lie middle, Tins set of tubes pertiirins the 
turti-tion of a rectifier; that, is, the gaseous ammonia disengaged by the 
heat comes in contact in these lubes- ivilh ihc liquid returning to the 
boiler, gives up to it its vapor of water, and passes to a state of almost 
absolute purity. From the rectifitr, the gas passes intoa worm, and 
from this to a li/juejier, a collection of tubes around which is a cur- 
rent of water, a; a lempernture of from :>;\ r ' to MP Fall. On coming 
out of the liquufier, the ammonia, now liquid, and still pushed on by 
tlio pressure in the boiler, which is some ten fttmeapnere^ enters 

i ile-r vessel called the regulator, in which floats a bell with very 

thin metallic wall-, which, by ils successive risings and fallings, regu- 
lates the discharge of the liquid, and prevents the mixture of any 
bubbles of (.'as. Thus condensed, ihc liquid passes through the indue- 
tion valve into the n>fri : i<:rator, which is a worm wotind several times 
around the cylinders filled with the water to be frozen, which are 
placed in a vat of an uncongealable liquid, such as a strong alcohol, 
or, better, a sufficiently saturated solution of rfdoridti of ctilcium fiflu- 
riatc of lime J. 

Afcr resuming the gaseous form, at Ihc expense of the heat of the 
water id the cylinders, and thus freezing it, the ammonia leaves the 
worm by a vertical tultc, fills a central iiottlo, and comes into the ab- 
sorber, where it comes into contact with '1 lie water exhausted of its 
ammonia, passing from the liottoin of the Imiler, ami minutely divided 
by passing through a great number of small holes. There the am- 
moniaenl solution is re-fonueil, with a disengagement of heat, which 
is absorbed by circulating again through cold water ; finally, from the 
asorber, the ammoniac al soiuiion passes into the boiler by its top, 
aii'l passes 1 hrom/b the tubes of the recfijier. 

The iee forms \cry rapidly, ami is very solid and opaque; its tem- 
perature is about 12° Fah., so that, it is not necessary to wait until 
the water of the cylinder freezes, to the centre, us I he action goes on 
after the cylinder is withdrawn. The cylinders are, removed every 
. :.-ht minutes, and tho ice of each one weighs about nine pounds. 
With an expense of live and a half pounds of coal burned, there are 
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obtained lii'lv-livi' pounds of ice per hour, and this ratio win in 

■with the capacity of the apparatus; so that when 200 or 2,000 pounds 

aro mado per hour, the price of the ice will not exceed $2.25 pe; 



REFRIGERATOR 









The follow i 111; iri ihe construct i .it' a novel refrigerator invented 

by William Kimms, of Dayton, Ohio, which is intended to be used 
without ice. 

The principle ii that the gaseous, vapors from the food are lighter 
than tin' at.mnsphcre and septic in ilieir nature. A current of air is 
passed through the top of the refrigerator to remove these gases. 
This eurreut may l«; generated by a lamp, or by a fauwheel running 
by clockwork for tliirty hours, if (he lulu- which supplies the fresh air 
draws it from near the surface of a well, it will be so cool that it will 
he i in necessary to use ice. 

UTILIZATION OF OLII LEATDEB. 
A patent has lately been taken out in England for manufacturing 
a new article to be used for belling, the upper of shoes, and various 
other purposes for winch pure leather has been hitherto employed. 
The inventor first takes old boots and shoes, belts, etc., cuts them 
in small pieces, washes ilu.m tliornughly in water, and reduces them 
to a soft pulpy condition by soaking. After this he rolls them out 
between rollers, dries and mixes lliem with minute quantities of hemp 
or flax fibre. They are now intimately united together with a strong 
solution of glue or yntta percha. then rolled out into bands for belts, 
or pressed into moulds for the uppers of shoes, or other articles de- 
signed to be manufactured lroni it. 

MAftTJFACiniiE OF MALLEABLE. HORN. 
We learn from L' Invention that a patent has been taken out in 
Trance, by Messrs. iioulet, Saruzin & Co., for a new process for 
making malleable horn. The horn, in chips ami shavings, is boiled 
a long time b a caustic lye of strength of25° of the alealimcter, by 
which it is entirely melted. The liquid is then reduced by evapora- 
tion to a plastic paste, which may hen. I led into sheets, drawn into rods, 
or moulded in any form. Tlus paste, is rendered more strong and 
elastic by mixing it with India rubber or gut to percha. The sub- 
stances are mixed together in a east-iron vessel, and passed between 
fluted revolving rollers, the vessel being heated by steam. The 
inventors say that, by covering the fibres of cocoa or of aloes with this 
paste, they have obtained belts more solid 
stronger than those of India rubber. 

BTJBSTITTJTE FOE LINT IN MILITARY SUEGEBY. 

An excellent, cheap, and convenient substitute for patent lint for 
'resting gunshot or other wounds, is a material which we propose to 
itij/er/hratc:l muslin. It is prepared by simply folding several yards 



n those of leather, a: 
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>f mualin many times, and with a small punch anil mallet perforating 
t with iiumorous holes at a very short distance apart. Much of tho 
ubstance of l.lto muslin is removed by the. punch, and it is rendered 
Love-like or reticulated in appearance. It makes an admirable, light 
■ ■'.d airy dressing for wounds, anil several thicknesses may, it' ncecs- 
ry, bo used to absorb purulent discharges. It lias the great advan- 
.10 tor military surgery of ebeapness, ami ready preparation from 
atoriais which can always lie conveniently at baud. — London Lan- 



SUBBTITUTE FOB WHALEBONE. 

Many unsuccessful attempts have been made to obtain a perfect 

'« for whalebone tin- the manufacture of [be ribs of umbrellas 
M0I9. A Sir. Hall lias found that by selecting the butt end 
rf" white oak timber, of what is termed tlto " second growth," and of 
straight rib and free from knots or curls, and in no case using more 
than six feet from the ground 01* stump, and subjecting it to a certain 
process of curing, it is made to serve not merely as a substitute for 
whalebone, but is converted into ait altogether superior article, as it 
is not only tougher and possesses greater tenacity than whalebone, 
but the ribs made from it always resume their .-1 r; tight condition after, 
exposure to the weather. — London Chemical News. 



A recent English authority states, as an illustration of the rapid 

1 of the English railroad system, that while this railroads 

u in London iulttol wore only cipcd to bringing or carrying 

way li.iny-two thousand persons daily, they can now actually bring 

1 carry away two hundred and forty thousand visitors ; so that the 

lera Babylon eould be emptied of i(s inhabitants in about Win 



MACHINE FOK CRYPTOGRAPHY. 
Mr. R. A. Iirooman. of London, has patented a Cryptographic Ma- 
;hine, or apparatus for earn ing on secret eorresjiondence. 

The object of this invention is to provide a machine, or apparatus 
ins of which secret correspondence, for diplomatic and other 
es, may bo carried 011 conveniently, and so as elleelually to 
it the deciphering of the despatches by any person not in pos- 
n of the key to the same. The main feature of the invention 
'n the employment of several pairs of alphabets, one alphabet 
/trr being capable of longitudinal motion along the other, 
"1 bring different, letters of the two alphabets opposite each 
**y arranging the several pairs of alphal.tcts according to po- 
icatcd by means of a "key-word" and a standard pair of 
lets, and transmitting In succession tlie I. -Iters found on one of 
1 alphabets opposite to lite proper letters of the dispatch oiy 
the several pairs of alphabets being -levessmA^ oseA, a 
cipher may be sent, which dispatch may \»e> readnVj "«v- 
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terpreted by reading the letters of one of the sets of alphabets found 
opjiositp to the received letters oti the other sot; or, in other words, 
m reversing the sending process. In the machine or apparatus de- 
vised by tin 1 inventor lor these purposes, the movable alphabets are 
printed or written on endless hands or tapes, which pass round rollers, 
and may bo driven by pinions or otherwise. All the pairs of alpha- 
bets are mounted on an axle, which is caused to rotate by a erank 
handle or otherwise, so as to bring successive paira of alphabets into 
view. — Lon'Um .l/'/'.-.'w/ri.-.;' Magazine. 



GBEAT TRIAL OF STE 

An extensive trial ni" steam ploughs, lasting twelve days, baa re- 
cently been made at Leeds, England, and the Mark-Lane Expresi 
gives an elaborate report of the experiments. Most of the work wai 
done by engines stationed at the side of the field, and drawing the 
ploughs across by long ropes : though it seems there were at last two 
engines that travelled over the ground. The Express concludes that 
the latter system is impracticable, but that ploughing on the long 
rope plan may be introduced on very heavy clay soils as a par- 
tial substitute for horses. 

The engines cost from $->,;i<i<) to SI. OHO apiece. and the cost of the 
ploughing ranged from ?1 •"" In S?"3.10 per acre. The fastest work was 
at the rate of about three-lour th? of an acre per hour, and the slowest 
at the rate of an acre in two hours and a half. 

The Express comes to the conclusion that steam eannot be used 
profitably in ploughing any land that can be ploughed by two horses 
at the rate of one and one-halt' acres per day. 



SMOKE FROM GAS LIGHTS. 

It is pretty generally imagined that the smoking of fellings is occa- 
sioned by impurity in the gas, whereas, in this case, there is no con- 
nection between the deposition of soot" and the quality of the gas- 
Thc evil arises either from the flame being raiser! so high that some 
of its forked points give out. smoke, or. more frequently, from a care- 
less mode of lighting. If, when lighting the lamps, the stop~eock be 
opened suddenly, and a burst of gas lie permitted to escape before the 
match be applied to light it. then a- strong; puff follows the lighting of 
each burner, and a cloud of black smoke rises to the ceiling. This, in 
many houses and shops, is repeated daily, and the inevitable conse- 
quence is a blackened ceiling. In some well-regulated houses, the 
glasses are taken off and wiped every day, and before they are put on 
again the match is applied to the lip of the burner, and the stop-cock 
cautiously opened, so that no more gas escapes than is sufficient to 
make a blue flame ; the glasses being then put on quite straight, the 
stop-cocks are gently turned, until the flames slant! at three inches 
high. When this is done, few chimney-glasses will be broken, and the 
ceilings will not be blackened for years. 
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IMPROVEMENTS IN TIIE M-aNLTACTUKE OF GA8. 

Mr. Leslie, a well-known gas engineer of London, proposes to econ- 
omize the process of gas-maling by making it two distinct operations, to 
be carried on in d liferent [oil:] i Lie?. The first operation lie proposes 
should be carried on in the. immediate vicinity of the mined! where 
coal is cheap, labor plentiful, and an aero or two, more or less, cov- 
ered by the works, of little consequence. Here the. coal is to be sub- 
rait t(d to Uiptillai.il <i> i:i (ho -b.np!.'ii 11 in s"i 1 j 1"- ] ■ - ami I lie product collected 
in the lbrm of coal-oils ; the oil so obtained may tlien"be submitted 
to purification from the nitrogenous and sulphur compounds which 
are so fruitful a source of complaint when they find their way into 
illuminating gas; it. being tar easier and cheaper, according to Mr. 
Leslie, to remove all the nitrogen arid sulphur from a gallon of coal- 
oil, than from the cine hundred and City or two hundred feet of gas 
of which it is the representative. When, the oil has been properly 
prepared, and purified from all deleterious substances, Mr. Leslie pro- 
poses that it should be conveyed to the place where it is needed, 
and there converted into gas. The works necessary for this purpose 
need only consist of a few retorts ami a gas-holder or two; all the 
complicated machinery now needed for (lie pnrilication being rendered 
unnecessary. The retort, being heated to redness, a little of the oil 
is allowed to flow into it, when instantly it is converted into perma- 
nent gas, and carried ihrmigh u pipe into the gas-holder of the ordinary 
Construction, from which the illuminating gas is supplied to the mains 
as heretoibre. Mr. Leslie culrulates that a ton of good coal will 
yield one hundred and sixty-eight gallons of the hydro-carbon fluid. 
Now one hundred and sixty-eight gallons is almost exactly one cubic 
yard, and as each gallon is estimated to yield almost instantaneously 
one hundred and twenty-eight, cubic feel, of gas, we have thus twenty- 
one thousand live hundred and four cubic feet of gas from one hundred 
and sixty-eight gallons, the material ibr the production of which only 
occupies the apace of one cub-in yard. 

The adoption of this plan, Mr. Leslie urges, would render unneces- 
sary the carriage to metropolitan gas-works of an immense quantity 
of useless material, in addition to the real gas-making constituent of 
the cool, and also render it unnecessary tor gas companies to have 
large Und expensive works in cities, where the process of purification, 
with its concomitant evil of half poisoning the neighborhood by the 
ening odor with which they arc surrounded, is obliged to be Car- 
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S PEOCESS OF NATURE- 



London Art Journal for July, 18R1, gives the following descrip- 
Iton 01 a new process of •' nature printing," devised by a l)r. Dresser, 
an Englishman. 

The process is one by which images of foliage maybe taken by 

any who have leisure, ami chouse to devote an hour or two to the regis- 
tration of the beautiful forms of our leaves. The process, by its sim- 
plk'it.v, commends itself, and the results guined are of the most charm- 
ing character. The Vienna process of " nature-printing " has achieved 






much, and has produced result- oftlio most admirable character; but 
the process necessitates the use of dried vegetable specimens in order to 
the prodnotion of the image. While this is, at least, no drawback in 
tbe ease of ferns, and is, perhaps, even an advantage, yet it Wrongly 
militates against the proerss in the ease of many other plants. In or- 
der to meet this difficulty, Dr. Dresser suggested an "Improved JJa- 
tnro-Prlutiiijj " process, which he patented, in conjunction with Dr. 
Lyon Flaytair, in which impressions are taken from the Jiving plant, 
and which may bo substantially described as follows: A sheet of 
foolscap writing-paper should be provided, a handful of line cotton 
wool, a piece of muslin, one or more tubes of common oil-paint (ac- 
cording to the color reipuretl), a little sweet oil, and a quantity of 
smooth, soft, cartridge-paper, or, better, plate-paper. Having placed 
the sheet of foolscap paper, while doubled (the two thicknesses mak- 
ing it a little softer), on a smooth table, squeeze from the tube about 
as much oil-color as would cover a shilling, and place this on one 
comer of tbe sheet of foolscap ; now form a " dabber " by enclosing a 
quantity of the cotton-wool in two thicknesses of muslin, and tying 
it up so as to give it roundness of form. Take up a portion of the 
oil-paint from the corner of the paper, with the dabber, and, by dab- 
bing, give the central portion of the sheet oi' ibolscap ,1 coat of color. 
This dabbing may be continued lor half an hour or more with advan- 
tage, taking a small quantify more culor v.ln.n the paper becomes 
dry; two or three Amps of sweet oil may now be added to the paper 
and distributed by the aid of the dabber, if the color is thick, when 
the paper will be tally prepared for use. 

The paper may bo left for an hour or two after being first coated 
with color without injury, and, indeed, this delay is favorable, (or until 
tho paper becomes iuiprcgualcd with oil. the results derived are not 
so favorable as they become alter tho paper is more fully enriched 
with this material. While I lie color is s> aking i rib. the paper, a num- 
ber of leaves should be gathered which are perfect in form, and free 
from dust; and these can be kept fresh by placing them in an earth- 
enware pan, the bottom of which is covered with a damp cloth, but 
it will be well to place a damp elol li over the orifice, of the pan also. 
Selecting a woolly or hairy leal', place it on the painted portion of the 
sheet of foolscap, and dab it wil li tbe dabber till it admires the color 
of the paint used: this being done, torn the leaf over, and dab the 
other side ; now lit! it from the paint paper by the stalk, and place it 
with care between a folded portion of the "plate" or " cartridge " pa- 
per, anil if the. stalk of the leaf appears to be in the way, cut it off 
with a pair of scissors; now bring down the upper portion of the 
folded piece of paper upon the leaf, and rub the paper externally 
with the finger, or a soft rag. bringing tie 1 paper thus in contact with 
every portion of the- leaf. If the paper is now opened, and the leaf 
removed, a beautiful impression of both sides of the leaf will be found 



. _'U ; but harsh leaves will be found most dillieult, aud should 

hence be avoided by the beginner. While the paper is yet riehin 
color, downy leaves should be chosen ; but color may at any moment 
Ns added, care being always taken to distribute I lie paint evenly over 
« paper, with the dabber, before the latter is applied to the leaf, 



d the dabber is always renewed from the painted paper till the 
color is exhausted, when the paper is again replenished from the re- 

As the color on tlie paper becomes less and less in quantity, 
smoother leaves may be employed ; and when the paper seems tube 
almost wholly without paiul, the smoothest leaves will prove suc- 
cessful, for these require extremely little color. Should the natural 
color of tin: leaf be desired, i- ran lie got by using paint of the color 
required; bill, in many eases purely artificial tints proilnei; the most 
pleasing ami arlislie results; thus, burnt, sienna gives a very pli-a-ing 
red tint ; and of all colors this will be found to work with the greatest 

By the process now described, the most beautiful results can be 
gained ; but the clfeet will be better if, when the impression is being 
rubbed off, the leaf, together with the paper in which it is enclosed, 
is placed on something soft, as hall' a quire of blot Hag paper. Should 
the lirst atlempt not prove very sit i -factory, a little experience will 
be found to be all that is required ; and now the most common leaf 
will be seen to have a form of the most lovely character. 

Collections of leaves of forest-trees will prove of tin- deepest inter- 
est, or of all the species whieh we have of any kind of plant ; Urns, if 
the leaves of the black, red, American, .'mil golden currant be printed 
together with that of the gooseberry, all of which belong to o~~ *~ 
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HrPROVF.ir.EXTS IN THE SCIENCE OP WAR. 



existence of civil war in the United States, and the efforts for 
_„. j Complete armament on the part of the European powers, have 
directed the current of invention during the past year very strongly 
towards the effecting of improvements in warlike implements and pre- 
parations, and it is probable that more inventions pertaining to the 
science of war have been brought out during ihe past twelve months 
than during any equal former period of the earth's history. From a 
multiplicity of facts and suggestions, we present our readers with a 
resume' of such points as have seemed to us most important and inter- 



» energy of the foremost European nations seems 

now to be mainly directed to the. building of iron-eased vessels of the 
Gtoire and Warrior type. France has now no less than fifteen of 
these tremendous engines of war; England has fuiir : while Russia 
h.i^ recently coutrai'li-d will] Kuglisli companies for six. At the oip> 
set, the idea of any iron-cased vessels, whether for steam-rams or frig- 
ates, found no favor with the English admiralty, and it was not till 
the results of French experiments as to the resistance. wvAeV \X\t-j 
offered to shot became k no ifii in England, with (Aic aMvfe&jA. W.V 
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that their French ally had already commenced to construct several 
such ships, that the admiralty began to bestir themselves. 

The Fiuiich ship L>t Gloire is built of wood, and completely cased 
with Ibur-and-onc-half inch armor. She is schooner-rigged with 
three masts, and consequently relies mainly on her steam-power for 
locomotion. Her stowage is of course very nmch confined, both as 
to provisions and to coals, as she hiis to bear up so much weight of 
armor. The English iron-plated vessels are very dilferent. While 
La Gloire is of the size of an ordinary line-of-battle ship of about 
three thousand tons, Ihe Warrior is a vessel of six thousand tc 
Gloire is built of wood, the Warrior of iron; La tlloire i 
throughout, the Warrior only partially, but li ends being left u 
and only abrmt hall' tin. 1 length oft lie vessel liL-inji protected. Under 
the 'i\ in. plates, (of the latter) which are sixteen feet by four, is a 
thickness of twenty inches of teak. The rivets are one-and-one- 
half inch, and extend through (he teak into the iron skin of the ves- 
sel. She has also a sort of h arte ring-ram in trout, which is intended 
to crush any vessel over which she may desire to pass. Her a 
ment is composted of tliiny-six sivt.y-ciglit. pounder?, with two 
hundred-pound Armstrong pivot-guns, ami lour lil'ty-pound Armstrong 
guns. 

The trial sea-trips of both the Warrior and the Gloire are r< 

Eorted as completely successful, and, as beture stated, both the Eng- 
sh and French governments are building or have built other vessels 
of a similar er instruction. 

The French system of building iron-clad vessels is undoubtedly the 
cheaper, as the vessel is only half as large as in the English system. 
The French ships, however, are built of wood, ami behind these iron 
plates it is said that a considerable decay must necessarily take 
place. But the English vessel has one great advantage. It is l 
certain that four and one-half in. lies' thickness of iron armor 
not resist the large rifled cannon now in use, and there is no doubt 
that a well-directed round shut, iVimi Ihe fill ecu -in eh Rodman guns 
recently const meted hy the United .Slates government would crush 
its way through any iron armor which lias yet been applied to the 
casing ofvossels. It may be necessary, therefore, to double the 
thiekuessof the plates applied to these frigates. This ean bo done 
on the Warrior, but it cannot be done on La Gloire. 

The question whether such vessels shall be cased entirely with 
iron plates or not is a very difficult one to determine. The Eng- 
lish say that ships built for great speed must have very sharp cods, 
and that if at the same time these ends are armed with heavy 
plates, speed cannot be obtained in a heavy sea. The French, on 
the contrary, dcelarc that the unprotected bow and stern of the 
English vessels can easily be knocked away. This the English at- 
tempt to remedy by fitting the ends with water-tight bulkheads. 

In addition to the Warrior, the English government have a _ 
launched, during the past vear. three other iron-clad vessels; one, 
the " Black Prince," of about the same size as the Warrior, and two 
others of a smaller tonnage, (viz.. three thousand six hundred tons). 
The cost of Ihe larger vessels was about !*l,JOi.>."0u each. 
la addition to these, Mr. E. J. Reed, in a paper read before the- 
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British Association, Sept. 1861, sf.at.ef] Mini the construction of six 
other vessels of a similar character to the Warrior had been entered 
upon by the British admiralty, three of which would 1)0 twenty feet 
lunger than tlio Warrior, lifO'cn iufhc.j broader, Jtoj tons additional 
burthen, and Lit'' tons additional displacement; and as the displace- 
ment was tin; actual measure of the ship's si,: 1 .'. Ilicv would thus be 
more than 1,000 tons larger than the Warrior. The cost of these 
new vessels would exceed tiin cost of those of ihe Warrior class by 
£20,000 or £30,000. They would certainly he noble specimens of 
ivar ships. A vessel built throughout, of iron, lour hundred feet long 
ant! nearly sixty ft-et broad, enveloped from end to end in armor im- 
pervious to all .shell and to nearly all shot, furnished with the moat 
powerful ordnance, with ports nine, feet six indies above the water- 
line, steaming at the rate of twelve or thirteen knots an hour, would 
indeed prove a most formidable engine of destruction. 

"Ill vessels of this kind," said jlr. Heed, "all beautifying devices 
most be dispensed with. Their stems were to he upright, or nearly 
- 1 -, (heir stems would also he upright, and as devoid of adornment as 
the bows. It should also be slated, as a distinguishing mark of these 
six ships, that their thick plate would not be ox tended to the bow at 
the upper part, but would stop at the junction with the transverse 
plated bulkhead. Si inie liillc ili-tance from the stem, and tills bulkhead 
would rise to a sufficient height to prevent the spar deck from being 
raked by shot. They would be armed wil li fifty one-liu ml red-pounder 
Armstrong guns, forty on the main deck, and ten on the upper. The 
thickness of their armor plalcs would In.- six and one-half inches," 

The London Times nl Sept.. 23, I8G1, in reviewing the trial-trip 
of the Warrior, thus speaks of her: — 

"If the Warrior were merely a Moating battery, destined for the 
protection of a harbor, we might look without much wonder at her 
prodigious snlidity and her impenetrable sides. But the marvel of 
the case is that a ship with ribs as thick as the walls of Carnarvon 
Castle, and sheathed in ponderous armor of solid iron, should prove 
as lively and as buoyant a craft as the buhl est yacht that ever floated. 
It eeems probable, indeed, that not even the fastest of our dispatch 
boats, though built, expressly for speed, will rival the speed of this ' 
impregnable frigate. She can eleavo the waves at a rate of sixteen 
nuMt an hour, and can be bandied with as mnch ease as a Thames 
steamer. Nothing is so calculated to astonish a visitor as the skill 
with which the incredible strength of this vessel has been combined 
with apparent lightness and grace of form. The picture given is 
that of some tremendous floating battery, so tremendous, indeed, 
iico one wonders how it pan ever tloal at all. The reality is a splen- 
did ship, differing from other ships only in size and beauty. 

" It IS almost, overpowering to I Link of the dimensions of a ship the 
■.■■ucs of wli: h exceed the entire tonnage of an old lirst-rato 
Indiaman. We have at length shot ahead of all our rivals, and 
framed the largest model known. In the last war the Americans 
;.'■■!' the bcller of us by building frigates of unprecedented size and 
solidity, but the finest of them all was hut. a cock-boat compared with 
'■\ ; rior. Her construction and trial have upset all our old ideas 
'floating batteries,' fur it is plain that a floating IraiVsrj vA 



it formidable powers can be made a^ light, as handsome, and 
as nimble as a pleasure schooner. No person, indeed, looking at 
the Warrior froni a little distance, would receive any immediate im- 
pression of her strength. To get. that it is necessary to go on board, 
to look through her portholes, with sides and splay like those of an 
old donjon easement, tn measure the dimensions of her engines, and 
to add up the feel of leak and iron consumed upon her sides. A few- 
hundred yards oil' nothing of this kind is thought of, and the object 
before the. spectator's eyes is simply a beautifully-shaped frigate, 
longer than others, more graceful, ami apparently faster. 

" Our success, then, as far as we. can discover, may be said to be 
complete; but it is dashed with some unpleasant reflections. The 
cost of these new vessels is tremendous, and we do not know the 
worst even yet. Ships require docks, and tor the whole of our new 
fleet we have but one dock available. The French, as usual, hare 
taken the lead of us in recognizing their obligations, and are now 
constructing several docks of the dimensions necessary for the new 
vessels. Ducks, however, are most espeusive works, and it is very 
hard to make tliem keep pace with ships. It costs little to lengthen 
a ship, but a great deal to enlarge a dock. It is more than probable, 
indeed, that we shall require a new establishment somewhere on a 
affile adapted to the navies of the age." 

On the Manufacture of the Iron Plates of the Warrior Frigate. — 
The London Eni/innr furnishes ilio lolloping graphic description 
of the process of manufacturing the iron plate- \\\r the Warrior frig- 

" The tests which were applied to the plates furnished by the build- 
ers of the Warrior were of the most trying character. Some plates 
kwere fired at with sixty-eight pounders, at two hundred yards range, 
and were literally cut in halves hy balls fired one after another on a 
line drawn on the surface, each ball striking immediately below its 
predecessor. Upon some oilier plates the lialls made a circular in- 
dentation upon the surface, nearly as deep as the plates, exactly of 
the form of the prqjer-l ile, am] as I hough a mould had been taken 
of it in some soli ami yielding substance. It was only after repeated 
trials that it was decided I hat the plates should lie of annealed scrap 
iron. The labor involved in building up these plates is enormous. 
In the first instance, small scrap- of iron are thrown into the fire, and 
when in a state of red heat are subjected to severe hammering, under 
the steam hammer, until the whole is beaten and amalgamated into 
a solid mass of about half a ton weight. This lump is then placed on 
the top of a similar mass, the whole made red hot. and hammered and 
welded together. Repeated additions of this kind are made, until 
about five tons of metal fire thus welded together in one huge, shape- 
less body. This is then brought, to a glowing white heat, and placed 
under the huge hammer, the thunderiue; blows of which gradually re- 
duce it into shape. Again and again the enormous slab is put into 
the furnace, and hammered into one piece of fifteen feet long, three 
feet wide, and lour and one-hall' inches thick. From ten to a dozen 
men are engaged in the work of moving these ponderous masses of 
iron, which are moved about apparently with the most perfect 
Powerful cranes swing the molten mass from the furnaces to 
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the hammer; a nicely-adjusted balance is provided by a massive iron 
lever, one end of which is welded into and forms part of the metal, 
and (his is provided with a dozen or more of horns or handles, by 
which tin' iron can bo turned in any direction ; lor the plates are 
not only hammered on the broad surface, but at the aides and at the 
top and bottom. The plates, sitter having been roughly formed into 
shape, are completely planed and squared. Planing machines of 
enormous size hug these plates in their resistless arms, and bear them 
slowly and silently under tin- sharp rutting edges of the tools, and 
thin shavings of the metal, whieli as they arc cut coil up in long bright 
ringlets of iron, attest the tremendous power of these noiseless and 
all bnt omnipotent machines. When the edges and surfaces are 
made perfectly smooth, like the linc-t work of the cabinet-maker, 
the plates are placed on an end, gripped firmly by a mortising ma- 
chine, and, as the} - travel slowly backward and forward in the frame- 
work against a small tongue of steel, a groove of about one inch in 
width ami depth is formed, into which the corresponding projections 
formed on the side of another plate will lis with the most perfect ac- 
curacy, the plates all being made to dovetail on each of the four sides." 



THE ERICSSON BATTERY. 

At the July session of the U. S. Congress an appropriation of 81,- 
500,000 was made for building iron-clad vessels, under a provision 
that three naval muanders were to approve of all plans before be- 
ing adopted. The Secretary of the Navy accordingly appointed Com- 
niidoies Smith and Paulding, and Captain Charles II. Davis to exam- 
ine and report on the .several plans -nl, mil led [,y engineers and ship- 
builders. Among mhrrs, Captain Ericsson appeared before the com- 
mittee with a plau of an impregnable bnt levy, which was at once 
adopted, and the construction of the same was ordered by the Secre- 
tary of the Navy, with a stipulation that the work was to be com- 
pleted within one hundred days from the signing of t he contract, viz., 
October Sth, I SKI. There was also another stipulation in the con- 
tract of a most remarkable character, ami probably without a prece- 
dent, viz., the trial of I he efficiency of the battery must be made under 
"" r guns of the enemy's batteries at the shortest ranges ; the United 
ites to furnish guns and ammunition, as well as officers and men. 
ogling as tar as possible all technicalities, the leading features of 
s new battery may be described as follows ; — The hull is sharp at 
Lh ends, and instead of the gradual curve of a cutwater the bow pro 
:!*, aud coming to a point at an angle of eighty degrees, the .--id, v., 
" ' d of the ordinary bulge, incline at an angle of about fifty-one 
" to the vertical line. This hull is llal-boltoined, sl.t feet six 
n depth, and built quite light, of tliree-eighth-inch iron. It is 
e hundred aud twenty-four feet long and thirty-four feet wide at the 

i this is another, or upper hull, also fiat-bottomed, with 

icndi'-ular sid'-s ami poind'.! ends. It ia forty-one tc.et and four 

■3 wide, so that it juts over the lower hull on each side three feet 

n inches. It is otic hundred and seveuty-four feet long, thus 
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extending twenty-five feet beyond the hull at each end. The sides 
we fire feet high, and when in fighting order the lower hull will be 
.'tiiii.'k immersed and the upper nm- sunk three feet sis inches, thus 
leering but eighteen inches both fbre and abaft above water, the bat- 
tery drawing tea feci of water. The sides of this upper hull are com- 
posed of an inner guard of iron; outside of this is a 7trougly- fastened 
wall of white oak, thirty inches thick, and covered with an iron armor 
six inches in thickness. The bottom of tliis vessel is joined to the hull, 
so that the interior is open to (lie bottom, as in a sloop. The deck 
comes flush with the ton of tin- npju-r hull, anil is bomb proof. First 
is a frame of oak Imams, ten inches square and twenty-sis inches apart, 
Covered with eight-inch plank, and protected with two layers of iron, 
each an inch thick. There will be no railing or bulwark of any kind 
above the deck. 

The onds of the upper vessel projecting over the hull, fore and 
ali;itr, serve iis a |ir. M ■ ■■■! :-.■<* In (In 1 pr. i|..:[l.'t-, rudder, and anchor. The 
propeller is of course at the stern, and the equipoise rudder behind 
that, and they are so protected by the tipper vessel that they cannot 
bo struck !>y a ball. The anchor is in front, and is short but very 
heavy. It is hoisted by a chain running into the hold, up into a place 
fitted for it, outside of the lower hull, but within the impregnable walls 
of the upper hull. The inclination of the lower hull is such that a ball, 
to strike it in any part, must, pass through at least- twenty-five feet of 
water, and then strike an inclined iron surtacc, at an angle of about 



Boarding the vessel, we find that only three things are exposed 
above the deck, viz., a wheel or steering bouse, a turret or citadel in 
the centre, containing the armament of the vessel, and possibly a box 
around the smoke-escape. 

The Wheel-haus?.. — The battery will be steered from the front, and 
the wheel-house will stand before the turret. It will be of iron, very 
strong, though during action it- is not intended that it should be ex- 
posed. It can be hovered into the hold like a hale of dry-goods on one 
of the ordinary sidewalk falls in use in our great cities. When low- 
ered, the top, which is l>oml>-proof, is level with and forms part of the 
deck. The joints are water-tight. The house will be pierced for 
sharp-shooters. 

The L'hnnneys. — The draft for the furnaces is a forced one, and in 
action no chimney will be used, n3 the smoke will p;iss through boml> 
proof gratings in the deck. As the deck will be continually washed 
by the sea, the accumulation of cinders, etc., will he of no consequence. 
Probably a small guard will surround these gratings, to [in- vent heavy 
seas breaking into them, and a contrivance is made to prevent what 
water may dash over from L'oing into the furnaces. 

The whole vessel thus deserihed is but a bed to support the castle. 
The turret, which is the. important feature of the structure, is a round 
cylinder, twenty feet in interior diameter and nine feet lugh. It is 
built entirely of iron plates, one inch in thickness, eight of" them se- 
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rely bolted on, one over the oilier, nidi (In- joints overlapping each 
her. Within this there is a lining of iron out' inch thick, thus giving 
nine metes of solid iron. It rests on a bedplate, or rather ring, maile 
of composition, which is securely fastened to llie deck. To help sup- 
port tlie weight, which is about a hundred tons, a vertical shaft ten 
inches in diameter is attached and listened lo the bulkhead. The top 
is covered with forged iron beams ami perforated iron, shell proof. 
The top is perforated to allow the smoke of the guns, and even more, 
the concussion of the air, to pass off. The top has also some small 
sliding hatchways eomposed of two-inch plate iron, to serve as en- 

The turret has two circular port-holes, three feet above the deck, 
and just large enough tor the mouth of the gun to he run out. 

Fur a contest with iron-clad ships currying (lie heavy ordnance re- 
cently devised in Europe, t 'a plain Ericsson propose- to dispense with 
two of the outer plate rings of the liirrret. ami to attach in their place 
Staves of rolled iron four indies ihi'k. ihus presenting an aggregate 
thickness of ten inches of plating, k'sliles the internal skeleton. 

The Armament. — The battery will carry two very heavy rified 
puns. The carriages, of wrought iron, will run back on iron slides, 
■which are marie to fit very accurately. The whole turret, by an ar- 
rangement worked by a special engine, i- made to revolve; and the 
operator within, hy a rod connected with the engine, is enabled to 

fhe guns will be loaded and run out wliile the portholes 
are away from the enemy. When ready the tun-el will be turned as 
nearly accurate aa possible. By nicely adjusted wheels, a very pre- 
cise aim it quickly obtained, the gnu tired, and instantly the turret is 
turned to bring the gun out of danger. The gun is then drawn in 
and ln-Lileil as lirlbrc. While otic gnu is being aimed and discharged, 
the other is loading, so that almost a continuous discharge can be kept 
np. 

The cylinders of the engines are forty inches in diameter and 
twenty-two-iueli stroke ; the boilers being horizontal. It. should also be 
stated, that speed is not a primary object of the builder, the vessel 
being strictly a battery, and not an iron -clad ship. The blowers lor 
the boilers and for ventilating the ship will be wnrkcri by an indepen- 
dent small engine, which will also furnish the power for turning the 

This battery, so far as can now be judged, seems to have no vulner- 
able part, save the port-holes, which are exposed only for about half a 
minute in firing. Its sharp ami massive iron prow will enable it, to 
sink any ordinary vessel with perfect ease. In ease it is boarded no 
harm is done. The only entrance is at the top of the turret, whieh 
it be easily sealed, and even then but one man at a time can de- 
There are no places in the deck where an entrance can be 
, so the boarding party may slay until the sea washes them off, 
O sharp-shooters assist their departure. 
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CAPT. DAnLUftEN ON 1EON-PL4TKD 6 HIPS. 

The following letter was addressed lo the chief of the V. S. Bureau 
of Ordnance and Hydrography, under date of December 10th, 1860, 
by Cant. John A. Dahlgren, U. S. N., the well-known inventor of 
the " Dahlgren Gun," and other valuable improvements in ordnance. 
From such an authority tin' views expressed have much of interest. 

Silt, — The earnest attention now given by naval authorities to the 
armature of ships of war, and the enormous expenditure which Eng- 
land and France are incurring in building -hip' of this description, 
induce me to recall the attention of the bureau to the suggestions 
made by me >>n this subject several years ago. 

In 1852, after a aerie's of practice" on the hull of the United States 
iteamer Water Witch, principally with nine-inch shell at five 
hundred yards, I made a report of the fads to the bureau, and in 
conclusion affirmed tin., possibility of guarding vessels against the 
dangerous action of heavy shells. The following passages may bo 
referred to as more particularly applying to this subject: — 

" These conclusions, when combined, arc suggestive of the follow- 
ing propositions : 1st, that the rides of a vessel may be so protected 
by iron frames, or plates, a* to make it nearly certain (hilt shells will 
break by impinging thereon. The effect of the explosion will be 
almost nullified in this way. 

" Query : Will the weight of the metallic material so used consti- 
tute a serious objection in view of the importance of avoiding the 
damage that may result from suffering the risk of a large shell's ex- 
ploding in the frame or about the decks? Experiment will best 
determine this. 2d. By interposing the cii.il .slowed aboard steamers 
between the sides and the motive power, (here is a very great prob- 
ability that, in connection with iron ribs or plates on the side, the 
boilers and machinery may be protected against any ordinary casu- 
alty from shells, at leas) during the period common to sea engage- 

" The formidable power of shells has long engrossed attention, 
and the tendency to their use is evidently on the increase. If only 
a mnderate portion of their destructive etTeets be realized, there is 
every reason to look for more speedy rcsnlis in sen engagements than 
have yet been witnessed ; and it would be very desirable on many ac- 
counts to diminish, if possible, (he capacity of this means of offence, 
particularly as regards sea si, .amors, the value of which has been ma- 
terially affected by the liability of their motive power to derange- 
ment by projectiles ; this consideration has exorcised a controlling 
influence in the character of their armament, which is designed to 
operate at distances far greater than the pieces ordinarily found in 
broadside. So far as shells are concerned, even of heavy calibres, 
I am clearly of opinion that their destructive effects may be nulli- 
fied, more or less, by the use of iron ribs or plates, and the proper 
disposition of the coal which every steamer lias ordinarily at dispo- 
sal. 

" And if the results here truly represent those which will occur in 
the average, the motive power of a steamer will he exposed to no 
greater risk from shells at moderate distances than that of a sailing 
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teasel, if indeed so much. It remains only to sec how far tie effects 
lit' shot uiny he neutralized," etc. 

introduction of now and very powerful ordnance by the 
United States Navy in 1854 undoubtedly led foreign powers to the 
effort to obtain even more powerful pieces, ami the rilled i-nnnon are 
now about to share a place with the smooth-bores, if they do not re- 
place them entirely. It waB natural that the defence should lie de- 
sired to proceed pari pussu with the ollcnee, and metallic armature 
has been adopted. France proposed to build thirty such ships, but 
was content to begin with ten, in order to correct defects by ex- 
perience. England is also rapidly endeavoring lo meet this emer- 
feney at a coat of two and a hall' millions per ship. The United 
tates must, of necessity, follow where she might hare led. 

Whether it is liest to follow the details adopted for iron-plated ves- 
sels constructed in England and France, is by no means certain. 
The character ut' [heir armature, which is l.hc essential feature, con- 
templates the exclusion of solid shot, which, though not attained in 
all cases, is yet as nearly effected in I lie very great proportion of 
instances as can be useful, while shells, if not entirely neutralized, 
arc rendered of little avail. Now the iron sheathing used on the 
French vessel, La (iloire, lor this purpose, amounts to about one 
thousand tons. Of course the capacity of the vessel to carry ord- 
nance, coals, etc., upon which depends the power of attack, and to 
keep ihe sea lor any length of time, are proportionally lessened. To 
decrease this weight, and yet to retain the material defence of the 
ship, becomes an object; and it. is the purpose of this paper to sug- 
gest whether the propositions made by me in 1 S ■"> 2 may not still con- 
tribute to this end. 1st. Use an iron ribbing .rl.-rnaHi/ with such 
stowage of coal tcitliiii as the ship permits ; using also an interior ar- 
rangement of thin plates, ealeulalcd to give a harmless, direction to 
projectiles, that is, Jrom vital parts. Ltd. These cannot prevent the 
entrance of shot, but they can be made to nullify shells, either by 
direct fracture, it round, or by glancing them, if from rifled cannon. 
3d. Such armature need not exceed in weight one-half that of the 
present ship, and thus add some five hundred tons to the capacity 
be i-oal, thereby doubling that now carried. 

If there should arise any objection to the ribbing not now per- 
ceived, then 1 would recommend that I In plated armature be re- 
dnii'ii one-half in thickness, which, I apprehend, would not leave 
the hull open to a dangerous action from shells; for, as 1 have al- 
ready stated in "Shells and Shell touts," the proportion of round 
shot or shells that glance is very considerable, even on wooden sides, 
while great force is lost from ricochet. Now, in long projectiles, 
this is so vastly increased, that it is obviously their weakest point, 
andean be used well for defence. A very little inclination serves 
to divert them, and on metal this would be the rule, while the rico- 
chet is so abrupt and so uncertain as to detract largely from their 
Tins plan would extend Ihe sphere of such ships materially. 
Now, without sailing power, ami relying wholly on steam, it is obvi- 
: ( liey ciHiiinl go bill a few days from their depots of coal, 
.■ r-;ui only be used in coast defence or cruising n\on.o aWvce. 

But these more lighily clad steamers, carrying mote cwA, «A 
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rising with greater buoyancy on the waves, will go further, and ma; 
even, accninpnnii-d by squadrons of screw coal-ships, pass to distant 
seas, and (here, by their speed, harass commerce, blockade harbors, 
and engage the heaviest ships thai will venture to assail them. 

Tin- pj-iiji'r-t Fii-'geited by nie in 1H52, was to nse ribs, in eoi 
tion with sui'h a UnckneM rf eoaj within as the ease permitted ; and 
as round projectiles were alone in vogue, I have no doubt that these, 
when properly arranged, would have been effectual. 

If rifled projectiles are, however, introduced into the batteries of 
ships, this form of armature will no doubt be less effectual; and I 
therefore have now suggested the addition of interior plates, so that 
the projectiles which may rwh rfiem ; hall be inverted from the mc 
vital parts, and in the inner bulkheads of the bunkers can be ma 
to serve this purpose. If, however, the ribbing should be found 
be useless against the rilled projectiles, then I propose to substitute* 
system of smooth plates, corrugated or grooved, so as to take advan- 
tage of the glancing property of the rified shot or shell. 

BTEAM-EAMS AS AGENTS IN NAVAL WARFARE. 

Admiral Sartoi ins, of the Fintish Navy, in the following communi- 
cation to the London Times, thus discusses the utility of sttam-rami 
in naval warfare : — 

As it is clear the iron walls must supersede wooden ones, let us 
examine which of the two actual arrangements of the former is tl 
ino-t efficient — the steam-frigate inm-cased, wiih the usual mast 
yards, and sails of a line-"! 1 battle ship, only using her guns, or tl 
modification of the steam-frigate, whirl) also uses artillery, and is e: 
pressly built for speed and -I rciigth, and weight, sullicient to sink by 
concussion, and with a rig subordinate to that important quality. I 

S've my reasons, in the following observations, to bbow why 1 thin 1 -; 
e latter (steam-ram) is inGnitely superior for service, less expen- 
sive in construction, and much less in maintenance. 

The iron-plated steam-ram can make use of guns as the e 
frigate, equal in calibre, and, if required, equal in number. She 
nan use more guns from each extremity than the steam-frigate from 
her bow or stern; therefore, whether retreating or pursuing, the 
steam-ram is more formidable, even when she trusLs to her guns 

A single steam-ram can effect with hoi- beak an amount o 
tion in a few minutes which would take many steam-frigate; 
very imperfectly in as many days, if at all. Shts could get 
a fleet at night., sink two or three ships, and disperse the rest. She 
could run into a harbor by one entrance, and out by the other, sii 
some of the ships at anchor in the outer road by her beak, and ( 
fire to others by her incendiary projectiles. 

The steam-ram should have both extremities the same ; she could 

run in or out among the enemy's vessels, and advance or back with 

Telocity and quickness. If attacking at night, with masts 

she could not be seen until felt : could launch out her inct 

projectiles into the town and harbor, and there would be 

sails, or rigging to obstruct, their flight in every direction. 




> afford refuge to 
to be ejected from 



Guarded by loop-holed and bullet-proof 

her people when boarded, and boiling w 
them, it would be impossible to take the 

Ho itean*-&igst« could do all thin. A steam- ram, when prepared for 
action (ahe has, of course, no bowsprit), with her masts lowered, the 
rigging, (he little she has, trapped in amidships, and without any 
kind of outride projection, can clow instantly any vessel she may 
fad alongside 'it', or that she has run into. 11' boarded, the boarders 
must be killed or scalded. As no wreck can hang overboard, her 
screw cannot be fouled. Tin; steam-frigate, falling alongside of her 
enemy, and either vessel losing musts and yards, they must get en- 
tangled, and their screws fouled by their wrecks; there would then 
be nothing to prevent a fresh ship from running alongside and effect- 
ing an easy conquest of the stcain-frijrate. 

If the steam-ram is constructed with both ends as sterns, she will 
Hnr require turning in action ; she can, therefore, run up or back 
in passages or rivers as narrow as the bread I li of her own beam, and 
engage batteries at. the closest distances. She has two screws to rely 
upon (she may, in addition, have paddle-wheels), and her screws can- 
not be fouled from her own wreck. If a steam-frigate, of the rig 
and dimensions of the. Wtirrinr, wen' to run up a narrow channel or 
river, to engage a battery at close quarters, any wreck from her own 
guns would infallibly foul her serew. So circumstanced, her great 
length would prevent h,T baring siillfcicnt space to wear in, as she 
would require at least half a mile for the purpose, and the embar- 
rassed serew would prevent her from tacking. The velocity of a 
steam-ram cau only lie slightly allected by the wiud, her schooner 
rig and lowering masts presenting no comparative resistance when 
bringing the wind ahead. This position to a steam-frigate, with her 
heavy masts and yards, might make a difference of several knots an 
hour, besides much impeding the quickness of her movements. 

I have hitherto spoken of the " iron -protected, shot-proof Steam- 
ram." Now, it. must be evident to every man acquainted with mari- 
time matters, that when a steam-rain has the superiority in speed and 
quickness of movement over her enemy, she can make herself equally 
formidable without shot-proof protection. She can then choose the 
time and mode of attack most advantageous ro her. Such a. steam- 
ram could carry six weeks' or two mouths' fuel (the serew ships of 
the day do not carry more than from seven to ten days'); besides, 
as the aggressive party, she can more easily economize her fuel. Sho 
would probably keep out of gunshot during the day, and, making 
frequent feints, obliging the ships to keep Up full steam, the time 
would soon arrive when their fuel would be expended, and they 
would become mere sailing vessels. In a dark night, when the steam- 
ram has all her masts lowered, she uses fuel that emits little or no 
and, turning her beak towards her enemy, sho becomes in- 
visible to them at two hundred yards; but. every movement of the 
ships, with their high, broad hulls, tall masts, and square sails, is 
easily visible to the steam-ram. She selects her victim; sixty or 
seventy seconds after the first cry of t he lookout-man . that " the en- 
emy is running down upon us," the five or six bow ^uiYS aw, Titivtrviv^ 
in their molten iron shells and liquid tire either mto t\i» s\iv^ a.V 



tacked or the one ahead or astern of her, and she crushes in either 
bow, beam, or quarter oi' the. enemy, lively sailor kn( 
short a time it would be impossible to get a large ship to avoid the 
blow, still less to man, point, and fire lier guns at so rapidly-moving 
an object as the steam-ram, going eight or ten knots. What nut " 
be the moral effect, also, upon the crew attacked, knowing that o 
earthly courage or skill can save them from the inevitable destruc- 
tion awaiting them in a few seconds! 

As the two vessels have different movements (the beak of the 
steam-ram is made only to penetrate to a certain distance), and the 
latter immediate h kicking, sin- ipueklv disengages herself, disappears 
in the darkness, and returns to repeal the same mode of attack. No 
Steam-frigate can 'I ■ > this. The shni-proof steam- ram's most etleetive 
mode of attack is when she presents her sharp stem 
uses her front battery. A shot striking her in that position, it either 
must glance oil' the n'bliipie surf nee, or, hilling the iron plate obliquely, 
the shot must have double the quantity to penetrate. The steam- 
ram is safe, therefore, from the artillery of the steam -frigate, the only 
mode of offence or defence of the latter. The steam-ram, particu- 
larly if she lias (he sn peri only in speed and quickness of movement, 
could kuoek away the masts or bowsprit of the steam-frigate, or dis- 
able her rudder by shot, so that, screw-fouled by wreck, or the rud- 
der useless, the steam -frigate must, give up or be sunk by the blow 
of the beak. It is unnecessary to prove that no lateral strength Ci 
possibly be given to the steam-frigate which would enable her side 
to resist the blow or concussion of a vessel, cons true led fur the. pur- 
pose, and running into her with the weight and impetus of three or 
four thousand tons and speed of eight or ton knots, from instantly 
bursting in her side. 

I now answer some objections, apparently well-founded, which have 
been made to me againsi using the principle of the steam-ram. 

It has been said that if the steam-ram were going at a high speed 

r'nst a larne vessel, the force of the blow or concussion would 
w the engine out of gear, and render it useless. 'This opinion, 
is abundantly refuted by innumerable facts. We hear, unfortu- 
nately, almost every day, of steamers, some that have ruu down other 
vessels, upon rocks, and going at eleven or twelve knots against 
stone walls, or into a stone pier, mounting up the stones on either 
side as if it had been an earthquake, anil in every ease the engines 
have never been injured or inutilized until either the bottom has 
been beaten in by the rocks or the tires have been extinguished by 
the water rushing in ; but the engines have never, and even the stem 
of the vessel has but seldom, been much the worse for the shock. 
We must recollect that all these ease- of collision or wreck have oc- 
curred with mc reliant ve.scls of ordinary construction and strength, 
and as such, therefore, are far inferior in solidity and strength to 
what the war steamer.- would be, expressly built and prepared for 
purposely clfecting what has been so often unintentionally done. 
The, beak of the steam-ram rushing upon a large ship with the mo- 
mentum of three or four thousand tons can never encounter a sud- 
den cheek ; it is the gradual crushing blow, the side yielding to it, 
e vessel struck heels over, aud is more or less driven before the 
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persuaded a man in the gun-room of the steam-ram 
know th.it a collision had taken place. It. is again said 
that the application of the principle of the steam-ram has never been 
tried. I point out, as my nnsnur. the eases of collision I have al- 
luded to. Every steam-vessel that has destroyed another by run- 
ning into that vessel is, to nil intents and purposes, a steam-ram. 

The a team-frigate has only one apparent advantage over the 
Steam-ram. ami that will disappear on examination ; namely, the line- 
of-battle ship's null and Boils enable her to make long voyages ; but 
the steam-ram has her five or six schooner masts, and, if required 
for a long voyage, topmasts, gall top sails, staysails, and square sails 
can be added, so that she will spread almost as many yards of can- 
vas as the line-of-battle ship. To resist invasion or protect seaports 
and harbors, the steam-ram is ten times more serviceable than the 
steam-frigate or any other description of vessel or shore battery. 



RESISTANCE OF IRON AND STEEL PLATES TO TRO.JECTILES. 

In England, no experiments on a very large Mala, to determine 
the resistance of iron ami steel plates to the most re.ee. nth- devised pro- 
jectiles, have yel taken place. The yi'eat expense necessary to incur 
i,m diiihii ( largct experiments on a large scale has had, probably, 
much to do with the delay. A committee of eminent ship-bmldsrs has 
lately estimated that the cost of a target, large enough to test half a 
dozen modes of eoiistruetbi) would l>e no less lhaii forty-five thousand 
pounds, and another forty-live thousand pounds would have to be 
expended in the construct inn of a llmd ing hull on which In place the 
target. Several series of experiments, of great interest, have, how- 
ever, been made by a government coinmis-ion, of which Sir John 
Hay was chairman, and Mr. Fairhairn a member. In the first in- 
stance, the experiments looked to a solution of the problem as to the 
superiority of forged or rolled armor plates for iron-clad ships; and 
the plates used were forged from scrap iron at the. government works 
at Portsmouth dockyard. Each plate, when fired at, was placed in 
a vertical position against a wooden frame-work. The first plate 
■■* — a a 6-J-ineb, seven feet in length by three in breadth, and 
g 43 cwt. 1 qr. The weapon used against it was the Arm- 

Sg gun, with a 1!B-Ib. projectile. The range was four hundred 
i. The first shot discharged made an indentation of two inches, 
th a slight fracture. The second made a like indentation about 
six inches from the preceding shot, and fractured the plate on its 
The third and fourth shots cut pieces out of the plate's 
. I the fifth struck the plate about two feet from its lower 
i 1 broke it where it had been fractured by the second shot. 
in it up wasali-inch, of the same length and breadth 
L ~ "^-inch, and weighing 3j cwt. 2 qrs. The first shot, discharged 
;oo-p.. under, at a range of four hundred yards, partially im- 
itself in the plate and remained there. The succeeding shots 
ilntc were made with the I-2ti-lk projectile, t.lio first striking 
« in the vicinity of the lOulb. shot, and breaking o\rt a ■cAes.e 
1 - e of a triangular form. The succeeding shot, ftactoscft. ■Qaft 
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plate, tlie craeks radiating, starlike, from the centre. Tbe last, slo 
broke the plate li.'liiicn inches from the liottom. 

The next plate tested was a 3-inch, four feet in length by tl 
broad, and weighing 13 cwt. 1 qr., a 40-pountfer being used at 01 
hundred yards range. The first shut discharged indented the phi 
about fy inches mid slightly fraetiii-od it on its reverse. The foarl 

Elate fired at was a 2^-ineh, of the same leDgth and breadth as tl 
ist, weighing Id cwt. 3 qrs., at the same range, but eommenciin 
with a 25-pouuder. The first shot indent id tin- plate I J inches, bu 
made no (rapture. Tin- second made an indentation of 2\ inches, aui 
fractured the plate on its reverse. The third struck the lower p; 
of the plate but did no damage. The 4u-pounder was now pou 
at the plate, and its shot tore a passage through. The last t 
tested was a 2-inch, of the same length and breadth as the t 
ceding <mes, weighing 8 cwt. 2 qrs. 22 lbs. The range was tl 
commencing with a 12-pounder, The first shot indented the plate a 
inch and a half; the second fractured the plate, part of the shot n 
maining in it; and the third slightly fractured rt. The fourth an 
last shut was made fi'om the 4(i-pi.nmdcr, and passed through th 

"n another occasion the Committee, in order to ascertain the bei 

J' of material, best thickness of metal, and the best, mode o 
aeturing iron plates, invited the leading manufacturers of tl 
country to place before them specimens of iron plates which th' 
considered best adapted for the purposes required. Plates, i 
in thickness from one-quarter ineli to leu inches, were sent i' 
John Hay, in a report on these experiments, made to the 
Association (18G1), stated, that the committee found ''that th* 
steely description of metal, that was to say, metal which had been 
hardened, and went by the names of semi-steel, homogeneous it 
etc., up to a thickness of three-quarters of an inch, possl 
resisting power.*, but after thai thickness this descnptii 
was not so well qualified to resist a blow of a projectile » muu> 
iron of the. best kind. This having been ascertained, another la 
had been pointed out to them, which they were not yet in a position 
fully to recognize. It was. that the resistance of the plating in- 
creased with the square of ils thickness. Thus, if the reaistanee n 
a plate one inch in thickness was equal to one, the resist a: 
plate two inches in thickness would be four; four inches i 
ness, sixteen ; and six inches in thickness, thirty-six. Considerabl 
difficulty was fell in fastening the plates upon the sides of the Ve 
sels, as it was felt that all holes drilled in them were a source < 
weakness. Their great fear was not of a solid missile, being drivt 
through the ships' sides, but of the possible material the shot migl 
contain. They could scarcely hope effectually to exclude cold she 
but they did think it was possible so to construct a ship and so t 

Elate it,- that a hollow missile impinging upon its Fides would 
roken to pieces, and consequently they hoped to be able to exclo 
all shells, red-hut shot, and shot, filled with liquid iron, which wl 
amongst the roost terrible weapons of modern warfare. 

The Committee had also nl .served thai at whatever angle the U 
gets were placed, the fracture made by the Armstrong gun was ji 
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as large, though it differed somewhat in shape, according to the an- 
gle. They could only account for this fact by supposing that the 
damage was rlonn by "the in stunt a no mis concussion, and not by the 
shot boring or punching a hole through. 

The Committee also tried experiments with a target composed of 
iron bars; but they found that the resistance offered was not nearly 
so great as by (lie iron plates. 

The velocity of this shot from the Armstrong gun was found to be 
about eleven hundred feet per second. 

< In tin- ami' occasion, in order to test the different plana of iron 
plating, two differently formed targets were used. One of these was 
constructed of 1-inch wrought iron placed upon ribs to represent an 
iron ship, and the shield, live inches thick, was placed directly upon 
what would be the outer skin of the ship. The other target was made 
of timber eighteen inches thick, to represent a wooden ship. This 
was covered with iron plates three inehes in thickness, of angular 
form, like a wide letter V. 

In both cases, the plates were found practically shot-proof, but the 
fastenings gave way liy which the plates were secured to the target. 
Th« plates were fastened tu the iron target by rivets passing through 
the skin and entering the plate, like tapper! screws, to the depth of 
an inch and a half. These screws were nearly all broken by the 
shots. The 3-inch plates were fastened to the target by -J-inch bolts 
eighteen inches apart. These bolts were the lirsl things to yield in 
thiB target. It »ar found also that when (lie plates were broken 
the fracture generally commenced at a bolt-hole. 

in another instance, an experimental vessel, called the u TniSty," 
s covered with thiek iron plates, and exposed to solid shot from 
ustrong's and Whitworth's rilled ordnance. On the first day four 
8 were fired at lour hundred yards' distance with Armstrong t"1- 
- J — B, and each broke the plating so as to expose the inner lining 
The fifth shot did not penetrate; the sixth was a bolt of 
puddled steel, weighing eiylili -ei^Sil: pi minis ; it penetrated the plate, 
and passed In a slanting direct ton to an upper deck Ijcam, where it was 
broken into several pieces. Ten shots were fired at this distance, two 
of which missed, but all ilie ethers broke the outer plates, yet did little 
damage to the interior lining. 

On the second day's firing, the distance was two hundred yards, 
with an Armstrong I Oo-p,,iuid iron conical bolt for the three first 
shots. The first started a plate hall' an inch at ono end; the second 
fractured a plate the whole nf its length; the third struck a joint and 
passed completely through I he plates, opening the joint three-fourths 
of an inch. The fourth was a bolt of homogeneous metal (flno steel) 
weighing eighty pounds. It struck the started joint of tho plates, 
'i ii . struck an Iron knee, tore it away, and drove a piece 
of the iron plate into the water-way on the opposite side. The next 
shot was a 100-pound bolt of homogeneous metal. It forced in a 

S- nineteen inches lung and seventeen inches broad, to a 
i-pt.li of eight anil one-hall' inches. Nine shots were fired, one of 
which missed. They either broke or greatly damaged the plates, but 
the inner planking of oak, twenty-live inches thick, was liuitt va- 






voighing seventy-nine pounds. The first passed through th< 
plating four ami one-half inches thick, aril buried itself eleven inches 
within tlie wood behind. The second pasted through both the Dial- 
ing and the thick timber lining inside, carried away part of an iron 
knee, and drove a piece of the outer plating half way across the ship. 
The third shot passed through one of the porta. The fourth cracked 
a plate, pierced it. and destroyed part of the upper deck water-way, 
but it did not enter into the ship. 

It was found that the second shot of the Whitworth cannon, which 
was the only one which penetrated into the inside of the ship, passed 
through part of a plate that was unsound, and the wood through which 
it entered was also detective. Whitworth's cannon had the greatest 
penetrating power. 

From these experiments, with the most powerful rifled guns and 
solid shot, at two hundred yards' distance, U-inch iron plates, having 
a thick backing of wood, afliji'iled immunity from danger to those on 
board, although the plates were greatly injured by the tiring. 

The effect of Armstrong's 120-pound gira, tried against 10-inch 
plates, is thus described : " The target consisted of a shield of iron, 
the plates dovetailed, backed with massive timber, and braced with 
iron bars. The G8-pounder made no impression on this bulk, but 
when it was Eitbmilted to an Armstrong projectile of 1 2i.; pounds, t" 
destruction was instantaneous. The first shot, at a range of six li 
drcd yards, cleaned out one of the 10-inch plates, at the same tinu 
carrying away the bark support. The next gnu tired was one of th< 
ordinary toil-pounder Armstrong;, with a solid projectile weighing 
1 10 pounds. The ballery was struck in another part, and a breach 
was made clean through I lie structure, I he fabric itself being so weak- 
ened as to insure destruction. The third shot, with the same weight 
of projectile, was directed against another part of the battery, and the 
result was conclusive, as the whole fabnc of the battery, i* 
weakened, came down above the point that was struck." 

With regard to the ultimate effect of artillery against ships 
tected by defensive armor, Sir William Armstrong unhesitatingly gives 
his opinion, "that, whatever thickness of iron may be adopted, gui 
will be constructed capable of destroying it." The best ordnance of 
cers of the United States army are also of the opinion that r 
vessel, however thickk plated with iron, can resist the crushing effect 
of the immense guns (400-poundersJ which they are endeavoring tc 
introduce into our sea-coast fortifications. 

Inefficiency of the Armstrong and Whitirmtk Guns. — Mr. W. 
Bridges Adams, an eminent English engineer, who has give 
attention to the subject of iron-plated ships and the use of heavy 
rilled ordnance, in a recent communication to "Once a Wett," 
the IbllowiuL' language: — 

" After all that has been said of the damaging power of the A 
Strong and Wliil worl h •runs against armor plates, it has beeu stated 
that l.he most mischievous weapon is the service (M-ponuder of S- 
smooth bore. There are obvious reasons I 'or this result, and one < 
reason probably is, the friction of the rilles, which diminishes the v 



loeity of the shot. Sir Charles Napier, of Seinde, whs accustomed 
to say that the smooth bores had not been given a fair chance. There 
Is liii.Ii: doubt of this, riml the time will come when the children of a 
future generation will ask why soldiers were called riflemen, and the 
answer will he, because the guns were contrived with one defect to 
compensate for another." 



It is well known that if a shield of any kind he struck at an angle 
11 on a slant, the sword or bullet glances off, and the force of the 
blow is destroyed. Targets in all times have been "sloped" accord- 
ingly. Shield.-' were made run vex, cither tapering to a point in the 



take advantage of this principle, Mr. W. Jones, an Knglish engineer, 
proposes to construct iron-plated ships with sloping sides; or, in other 
words, to use the same armor plates as already adopted, hut, in- 
stead of placing them vertically, so as to present an upright wall of 
nn-i.-d. In plaee them at an angle, so that a sloped fare only is offered, 
like the slant of a parapet. To test this device, some experiments 
were made in August last (lSiiJ ). under the direction of the British 
^Adm! rally. 

A target, rcprcse tiling the sides of a ship, composed of timbor- 
wiuk twelve inches thick, and covered with iron plates 4^ and 5^ 
inches (hhk, was constructed, and hn-d against, with an Armstrong 
i-ving a holt t wclve inches in length and seven inches in di- 
ameter, and weighing one hundred itnd ten pounds. The Loudon 
j'iiii,.* make tin' following remarks in regard to the experiment : — 
"It happened that everything was favorable to the accuracy of the 



experiment. The gun was one of the heaviest in use, throwing a 
bolt of one hundred and ten pounds, I he very kind of projectile 
which had smashed the (ihoelnivi n(.-ss lmtts into fragments. T^lie fir- 



ing took place at two hundred yards' distance, and the practice was 
most perfect. The shots hit the target so truly, that if it could have 
been penetrated at all they must have pierced it. Six bolts actually 
struck I In- armor within ,1 space of twenty-one, inches by twelve, and 
three of these fell within an inch or two of the same spot. Thus the 
critical test of a .succession of blows at the same point, was thoroughly 
applied, and it docs not seem, indeed, as if any shield could ever 
altered with more tremendous force. The effect pro- 
duced, however, was comparatively insignificant. The last shot of 
nil, though lighting just, on the track of the others, and giving, as it 
ivei-i-. I In- la-t l.il o iv to the work, fiih-d to pi -net rate tin.- an nor ; and, as 
a general result, it was found that, though no fewer than sixteen 
shots had been planted more closely together than could ever be ex- 
pected under ordinary conditions of practice, the plates Were not 
reed, nor was the wood-work materially injured. The final shot, 
i the report, fell on Noa. 15 and 3, carrying away the armat 
is in irregular pieces between shots 15, 22, 3, '2\, \\, 1 , croAtt&K 






the surface of the 12-inch wooden backing, hut not in any way break- 
ing through the same, or damaging the shell of t lie vessel in the slight- 
est degree. 

"Such results certainly seem to open anew system of ship-building, 
for we do not see Low it. is possible to qualify them or explain them 
away. The attack had the fairest possible chance. The shots of the 
most powerful piece of ordnance in use were delivered one after 
another with extraordinary accuracy, and yet we are assured tl 
they failed in reaching the wood-work through the iron plating, 
follows, therefore, that if there should Ije no other objection to 5 
Jones's principle, we have found a way of making men-of-war shot- 
proof It deserves to lie mentioned that the iron plates were of pe- 
culiarly good manufacture, and they appear also to have been set on 
to the wood-work in a judicious fashion, but the essence of the device 
consists, of course, in (he shape or angle given to the lace of the ar: 
The neat question, then, is, whether such a slope is compatible with the 
sea-going qualities of ;l ..]|jp ; whether n vessel built with sides falling 
in at an angle of fifty will answer in all other respects as well as in 
her power of resistance to shot. That is a point which we shall prob- 
ably see discussed. It has been said that such a vessel would be 
washed over by the waves and drenched like a half-sunk rock at 
high tide. It has also been urged, and with obvious plausibility, 
that a high-sided ship, ranging alongside such a craft, and firing 
down upon her, would strike her armor plates no longer at an angle, 
but point-blank, so that the charm would Ite broken. * 

" If, however, these objections can be refuted or removed, we may 
perhaps sec onr ships of war assuming the form which we have de- 
lineated above, and of which models have been constructed already. 
Sails and masts would probably be dispensed with, and reliance 
placed upon steam alone. The vessel lying low in the water, with 
her single tier of guns, and her low sides sloping off like the roof of 
a house, would offer no mark to an enemy, and, indeed, would hardly 
bo a visible object at a little distance. The change would be exactly 
analogous to that wlueh took place in Ibrtilicruion utter the discovery 
of gun]JOwder. Instead of .strong towers ami massive walls, the new 
system introduced sunken walls and low parapets of sloping turf. 
The principle of defence consisted in exposing no surface to at- 
tack. A fort in a flat country was scarcely visible. Citadels of the 
first order, and capable of sustaining a six mouths' siege, could only 
be distinguished by a few low embankments from the meadows 
around them. Just so will it l>e with ships if the new principle 
should prevail. The poetry of the old idea will be lost. There will 
be an end of lofty masts, swelling satis, ami graceful hulls. A ship 
will no longer ln> a splendid compound of strength and beauty, sit- 
ting I lie waters like a bird. She will be a terrible machine of destruc- 
tion, in ilsiblo t ill sin- suddenly di. J ch '•".'■* herself, and us i 1U 1 1 ■ ■ 
t'i all at tacks ejs a submarine ruck. The eon flirt of two such vessels 

would bo like th nillict of two catamarans. A man-of-war, in short, 

would be reduced to the simplest form of a floating battery, moved 
bj; steam. The only object of the builder would be to cover a cer- 
tain number of Armstrong guns with an impenetrable shield, to make 
- — J to propel it at the quickest possible rate. 



the fabric lloat in water, i 
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■ would be an armed raft under an iron lor- 

MISCELLANEOUS NOTE 9 ON MILITARY MATTERS. 

nthe Influence of Rijled Or/Inrnice mi M„<lr.rn Warfare. — Com- 
dcr Si ■nit, an aui horit.y un gunnery in tin. 1 British Navy, in a re- 
cent lecture, remarked that battles bad generally lnvn decided at 
close quarters, itnd ever would bo; and although artillery had now 
acquired longer ranges by rilling the guns and using elongated shot, 
the change was merely •mv of degree, not of system. The modern 
improvements in ordnance ivill nni malvririlly inlhieiiec the distance 
at wbieb actions will be fought and decided. Sir William Armstrong 
long ago stated, in a paper to be found in the '• Transaction! of Civil 
Engineers." thai " tin; real struggle would always be within a distance 
of two thousand yards ; and the great object should be to make weap- 
ons as destructive as possible within [hat limit." 

Com. Scott asserted that at short distances no elongated shell 
had yet surpassed a GS-pounder ball, and as the round ball caused 
incomparably less -I rail tin: gnu. and could be loaded more rap- 
idly than an elongated shot, the latter should be abandoned for short 
ranges. He asserted that the best and must ociuioinieal course for 
i.ernuient tii pursue in arming the navy, was to rifle all 
tbe smooth-bore cast-iron and brass guns in the arsenals and dock- 
yards, n^'. i-l minted shell l'ir long distances, and finish the action 
with round sliot at close quarters. 

Js lAe Armstrong Gun o, i'oihire ? — The London Ma !"tn '<•■■<' M'l;/- 
azitt? maintains that the Armstrong gnu hat jiroved a signal failure; 
an opinion which, it states, lias been fully confirmed by all the recent 
experiments with it. Its delects are us follows: — 

In the event of firing as rapidly as llie necessities of warfare may- 
require, heat is rapidly transmitted to the mass of lite gun, so that the 
delicate screw arrangements anil hrocrh pieces no longer fit into each 
other as before. So readily does this change take place that before 
the thirtieth round has been lii-c.d the piece becomes useless; even 
an enormous escape of gas is noticed before bring the twentieth round. 
Tie- mmuc of this gas on the vent-piece is such that it exceeds the 
cohesive strength of any known material of which guns are made; 
and bence the vent-pieces are either broken into fragments or beat so 
completely out of shape as to render the gun unserviceable. 

Tbe Magazine further states that during one series of experiments 
made recently by the admiralty committee, no fewer than nine 
pieces wen' thus destroyed on a single gun. winch was thus rendered 
useless until it could be repaired. In another case fifty rounds de- 
stroyed four of those pieces, requiring eight hours to replace them 
*-e the necessary repairs. At I his rate el' going, the gun could 
'■r<- only one -hoi in sixteen minutes I 
Aber objection to the use of Ibis invention arises from the 
a of the shot and shell, whiHi consists of iron coated with 



h forms, consequently, when exposed lo moisture, a regular 

V /•!!■. Heme it is b I lhul in a short lime tbe lead exfeAviS-ra 

".e ball, owing lo .'innosjiherie influences alone. T\w liaas^K- 
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tation of those missiles iu sm-li a fondiiion is . ? 1 U ur ■ il in have cost c 
fsifli-rahlf loss of life to the English army in (he lalo Chinese war. 

Tin' London Eni/iii'-r.r also !!'..'? tin; following hmguag ■ : — 

Wo shall have greatly mistaken if wo are not now near deliverance 
friiui tin- ti- '-years' delusion of the so-called " Armstrong gun." In 
actual range it has been exceeded by Mr. L\ nal Thomas's rilled gun ; 
in penetrative power, at short range, it is notoriously inferior u *' 
orrfiunry cast-iron service guns, throwing a projectile of even 
weight; in coat it is very far more, expensive than any other gun, 
even when made of bronze or of steel, and iu the essential qualities 
of reliability in action it would appear, from all the ex pc rime nts that 
have been made, that it is inferior to any and every gun yet pro- 
duced. As for great range, nay beyond throe miles, there L 
vantage that any one can assign. But even if ten-mile rnn^ 
desirable, it would require only that the gun employ.. d should be able 
to withstand proportionate charges of powder, exploded behind long 
projectiles of comparatively small diameter, (liven an unburstable 
(run, and almost any range uniler twenty or thirty mile- would be prac- 
ticable. Long range, with a given form ami weight of projectile, is 
solely, however, a question of so many pounds of powder and of the 
strength of the gun. Powder is so cheap that, so far as its cost ii 
alone concerned, it is almost immaterial what quantity be used, and a 
for the other and far more important eonilition, — strength of gun,— 
it is sufficiently known that tlie Armstrong gun in no way approaches 
to the greatest practicable strength. Captain 1 lalstcd, in a letter to 
the Times, states (hat the Stork gunboat ban bad no less than I'nnr 
100-pound Armstrong guns iu succession, the first, second, and third 
having failed, one after the other. 

Nrne Spanish Rifled Cannon. — From a recent report published 
by the Spanish government, it appears that their Ordnance Board, 
after trying various kinds of breech-loading guns, with lead-covered 
shot like those now in use in Lngboid (the Armstrong system), have 
decided on using muzzle-Wiling rilled cannon, made with a core of 
cast iron, hooped with wrought iron ; a pian known as that of Capt- 
Blakey. These gnus are advertised in the Knglish papers, with either 
steel or iron cores, at very low rates: 12-poiiudcrs lor ftliO, and 200- 
pounders tor t2,v<><>. The shell used in these guns is entirely of Cast- 
iron, except six buttons of zinc, which enter the grooves of the gun, 
and give rotation to the shell. As may bo supposed, the exact angle 
liir ihe grooves, the exact length of tlie shot, and position of the but- 
tons best adapted tor service, were not aseerrnined without many 
trials. At last, however, great certainty of aim seems to have been 
attained, to judge by tin- | mi dished tables of firing. 

On the danger of riding the present stock of cast-ire 
Spanish board say: — 

" Cast-iron by itself, as is clearly proved to us by the bursting of 
the guns we have tried, is not strong enough to resolve the questior 
of rifled cannon of large calibre, unless the charge of gunpowder b 
much reduced, and even then the gunners would not feel confidence 
"l their guns." 

Wrought -iron guns, forced in one ma-s, the board also condemn. 
Their filial decision, which has been acted on by the government, tc 
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the extent of ordering the construction of six hundred CO-poumb -r>, 
is in tin- following words : — 

"The path we must follow is clearly indicated : cast-iron cylinders, 
hooped, a niii.-t i-iuiple in ji.t j i l ftn -t n v< ■ , which, once established, only re- 
quires great care in securing the proper diameter to the bore of the 
Uoops." 

The report? from which nr derive our information contain detailed 
accounts of experiments with breech- loading cannon, but of none 
winch gave satisfaction to the artillery committee. The Icad-cOEitcd 
shot they declare to be uncertain In aim, in coiiscijiievice. of the diffi- 
culty of always securing exactly the same difference between its di- 
ameter ivnd that of the bore of the gun. 

An exceedingly interesting cNpcrimcnt is reported to test the pow- 
ers of the new rilled field and -icgi- guns. The fortress of Molina de 
Aragon was breached in three pbicca by an old smooth-bored 2i- 
pounder, by a 4A-inch rilled gun, and by a 3 T ^-imh tided gun. 
Tim former opened a breach eleven yards wide, in the ten feet thick 
wall, in one hundred and seven round,-;, reiuiiriiig ten Injure. The 
second made a similar breach in two hundred and Iwenty-lwo rounds, 
i'i fifteen hours; and the third in eight hundred rounds, in forty 
hour*. 

Taking into consideration the iniicli grealei' 1'ricilily of' moving the 
light '.-!■ rilled guns than the heavy smool li-horc 1 1 -p. mnder, the com- 
missi' in unanimously recommend the use ut I lie medium nJlcd gun for 
siege purposes. 

Elongated Cannon Projectiles used by the U. S. Govern- 
ment. — In the present war, live varieties ul' cl'Higatcd projectiles 
have lireii used by the artillery of the United States tinny, viz., the 
s," " Hotciikiss," "Sawyer," " I'arrott" and " Shinkl" shot. 

first have been already noticed in previous volumes of the 

1 of Scientific Discovery (see vols. 1859, 18fiu) ; the others may 

i ibid as follows: — 
The Santyer Shot is of cast-iron, finished in a lathe, then coated 
with tin to secure tin- adherence of a covering of lead or pewter. It 
is then placed in a very accurate mould, and lead or pewter is cast 
round it, forming wings, which lit and till the grooves very nearly. 
This shot will, of course, lit, only the gun having the same niunlier of 
nil cannot avoid windage ; while in loading it care must be 
taken to enter I lie wings into the grooves of the gun. 

The Parrrttl Shut is cast on a shallow wrought -iron, which forms 

'"ie base of the missile, the action of I lie powder driving the edges of 

e cup into the grooves. It maybe fired from any gun excepts 

e one, which would not resist the wear of the wrought-iron 

it the corners of the grooves, and even cast -iron or steel could 
it long endure the enormous friction. 

The .iliinLi Shut is a plain iron shot with oval front and conical 

■ on which a wad of papier mucin; or similar sill stance, is forced 

e powder e\pli.-imi spreading into the grooves. 

jilitiif S/iflh with Molten Iron. — Further experiments have re- 

■■'■II made at Woolwich, England, on the use of shells lilled 

■.villi molten iron. A number of gun-carriages, plaXfan&a, iiivi TBKSH 

..I wood, re/uv-'eji ting artillery-men, were aviB.ngft<V uXkwS.6. 
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>r of these molten iron shells were fired at tint 
;, liy a fi 8-pound e.r. The elect is represented to hai 
boentorrilie; the shells consumed everything upon which they tell 
Three hundred new cupolas, fur moll in«r iron for these shells, have 




b;ittt-i-if.-ri ■ 



9 of an outer shell of plat- 
:r is used for each, as in al 



Ik-en furnished at \\"< i.il ivi.-li ['■_,]■ distribution r 

the l.rilish coasl. Earh cupola eon; 

iron lined with fire-brick, ami a I ;tu- blower is 

n-foundries. The driving-gear of the fan is bo b 

t whenever steam-power is available it can at once be applied 

When the blast-fan is driven by manual labor, eightee 

quired to work it, with short reliefs. In about twenty minutes after 

is lighted the iron is put in, and in about a quar 

ter of an hour after the tan has been put in motion the molten iron 

a the shells. A ton of metal can be melted i 

about thirty minutes. Allowing, therefore, for waste, the number of 

'Is that can be filled in one hour is one hundred, and forty of tl 

eight-inch 68- pounders, and the same number of the ten-ineh 96- 

pounders. The estimated weight ot'lhe machine is five tons. 

Open-work Rifled Cannon. — One of the moat singular devices n 
ative to the construction of ordnance is a cannon invented by Mr, I 
Brame, of New York. This gun is a breech-loader, the breech havii 
sis chambers; but the barrel, from the trunnions to the muzzle, i 
formed of bars placed soiue inches asunder, and rifled inside, ai 
held in place by out-side rings, also some inches apart, leaving t 
barrel open for the air to pass through. The bars direct the ball a. 
accurately as if the barrel were solid, while fhe free ventilation sr 
cured prevents the pun from becoming unduly heated. 

In answer to the objection which would naturally occur to any on 
experienced in the use of firearms, that b\ leaving fhe barrel open 
much of the expansive force of the powder would be lost, Mr. T 
Bramc states that in experiments made with two models — one 
which the barrel was covered and thij other not — he had found that 
the projectile would is-tie with af kaai as great force from the latter 
as from the former. 

Terry's Brteeh-loading Carbine. — The British government hare 
recently adopt eil for use in the cavalry a breech-loading rifled ca 
bine, known as 'Jerry's, which has the following peculiarities i- 

The barrel is I wcntv-lbur inches in length, — full length thirty-seven 
and a half inches, — and weighs altogether a trifle under six pounds 
It has an etli.-H.ive range of over a thousand yards, is sighted for 1,200 
yards, and will carry a ball or rifle shell i,r>00 or 1,600 yards, or 
very nearly one mile. The bore is the same as the Enfield rifle, ant 
fires a similar bullet, — conical, — one weighing about ; 
contrivance for loading and then closing the breech is one that si 
a Bteel plug into the lower end of the barrel alsnit the third of a 
inch. The ball protrudes naked from one end of the cartridge, an 
when fired entirely fills the bore and grooves, thus preventing winf 
age. It ia impossible for it to leak fire. By a singular and i 
ious contrivance in the cartridge the gun lubricates and c 
itself, and docs not become the least ISml, even after firing thousands 
of times. At I lie lower or base end of the cartridge is a wad, cut oi 
of heavy woollen felting, at least a quarter of an inch thick. This is 
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rated with grease, lard, or tallow. The powder is between this 
rl and the bullet, and after the discharge the wad remains in tlie 
pin. Oi" course I hi; w.id go>-s out before the next, bullet, and as the 
gun grows warm by liriup, the grease melts and the pun is lubricated 
and cleaned out at every discharge. One of these titles was Cittd 
eighteen hundred times in succession without cleaning or e.tamina- 
linii, under the inspection of some offieers at Portsmouth, and was 
then pronounced clean and in as f;ood condition as when the experi- 
ment commenced. It missed fire just t nice in the eighteen hundred 
di sc liaises. Terry's breech-loading rille was invented six in- eight 
years ago, ami has now the enviable disliueiion of being exclusively 
used by the British cavalry, hussars, dragoons, and mounted ritleuien, 
and the only breech-loader in use in the British army and navy aer- 

Pattemon't liit.]irfininl Gun Loci:. — Mr. Juan Patterson, an en- 

S'neer attached to the steelworks 1 of .Messrs. ('oj-ning. Win-slow & 
■>., Tmy, N. Y., is the inventor of a new method of firing a piece 
of ordnance by means of a friction tube, or lock set in the cascabel, 
or knob at the breech of the gun. The ca-eabcl, instead r.>f being per- 
manently attached to the breech of the piece, is set into it by means 
of a screw, and thus in reality the bore extends the entire distance 
of the gnn, so that when the cascabel is taken oil' one can look di- 
rectly through the gun. Llv means of a spring, the cap is exploded 
by the lock, and the gun discharged. The advantage of this means 
of discharging an on] nance pe'ce of ibis character by a lock set into 
a detached cascabel, is, that in ease it is necessary to retreat in an 
action, and the gun cannot be brought olT, the lock can be unscrewed 
in an instant, and be carried away. The gun is thus disabled, and 
cannot be turned upon the retreating body. Spiking a gnu in such 
an event i- entirely unnecessary in Sir. I 'at-terson's mode of firing it. 
New Mortar Cannon. — The London Timet thus describes a new 
French invention: — The tube or barrel is formed of several cylin- 
ders or rings of cast or wrought iron. The interior of the tube is 
rifled by means of a certain numlicr of projecting spiral rods shaped 
in triangular prisms. The tube can be lengthened at pleasure. The 
breech of the gun is a mortar, to which the tube is attached, and from 
which it may be detached, either tor the puropse of loading it at the 
breech, or of making use of it as a mortar. It is alleged that this 
cannon cannot l.iecomc heated, and I hat. the process of el ■an sing after 
carh discharge is on necessary, except as regards the breech. Another 
consequence said to follow (rom the non-heating of the barrel of the 
gun is, that there is no danger of bursting, either from delect in the 
metal or from over-charge. The gun may likewise bo lengthened 
or shortened at pleasure. The inventor states that a gun throwing 
a shot of one hundred and twenty pounds' weight may be taken to 
pieces and conveyed on the back of n horse or mule over roads im- 
jiaii.-thli' tor carriages. He shows that then' is a considerable saving 
m the construction of this gun in consequence of the tube being ol 
.m-work, and of iron, in place of bronze. It. may be as light as is 
sistent with the resistance which its weight inu-t necessarily op- 
;■ i-i (In- i, -coil produced by ils discbarge. The inventor c^\wc.Yi 

it this gun will supersede mortars, and that tvety ewoaa «K»xfi*&. 
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on a ship's deck may he used both as a cannon and a mortar, and that 
11 ship which carries Ibrty guns way hi; said to carry forty guns aud 
forty mortars. 

Trial of the great "Rodman" t-un. — The great 12-inch rifled 
CSjinon, constrm /ted acenrding to (hi; plan devised by Lieut. Rod- 
man, U. 6. A. (sec Annua! Set Dix. 1861, p. 50), for the govern- 
ment, has been mounted during the past summer at Fortress Mon- 
roe, aud thoroughly tested. This gun is sixteen feet long, weighs 
filly-two thousand pounds, and can-its a solid shot weighing four hun- 
di-od ami twenty-three pounds. The N. Y. Tribune gives the fol- 
lowing spirited description of the firing of this monstrous pieee of 

(wdnaaoe : — 

" First, the swab, which two uiun insert . cleans the interior; then 
comes a inan with a red damn 1 bag filled with powder on his shoul- 
der; it is the cartridge; and the ramrod, worked bj four men, sends 
it home. Then comes the process of getting the shot to its place, 
a mass of metal that four men carry with difficulty. It is first 
rolled into an iron cradle or wide strap, looped with a rope, through 
which a piece of strong wood, several feet long, is inserted- Thus 
slung, the men tug the shot up the steps of the platform, some ten 
feet high, to the month of tile gun. Another lift brings it on a level, 
and it is slid into the niuazle aud pushed to its place. The gun 
is then elevated by means of an iron bar, the gun being nicely bal- 
anced ou its trunnions. The priming wire pci'li_inns ils nillee, the t'n-e 
is inserted, ami the lanyard is attached. ' Heady,' says 1 1n ■ >.-i ■_■..-;■. in ; 
1 Ready — fire ! ' says the lieutenant. A terrific crash, ;i sheet of flame, 
and the. trembling of the earth, follow. At the same time there is a 
screech and a. sen -am caused l>y the shot, n Mack mass which you can 
see, in it-i flight, yelling like an infuriated devil let loose from the 
infernal regions." 

Tin- results of the practice with this gun demonstrate its complete 
success, and it. is probable that government will order their construc- 
tion in considerable numbers for our sea-coast fortifications. In its 
ranges for shot anil shell, it doe.- net exhibit any dc-ided advantages 
over those obtained from the 10-inch gun, up to 10° elevation; but 
heyond this elevation the gain is considerable, anil may be estimated 
at about COO yards for the elevation of 28° 35'. With 39° elevation, 
and a charge of forty pinnrls large-grained powder, it is probable a 
range considerably beyond four miles might, be attained. Indeed, the 
conviction appeared tii be general among the olHccrs who witnessed 
the firings, that the gun could, if necessary, bear much heavier 
charges, though, for all ordinary uses, it is doubtless best to keep them 
dinvn (o somewhat less than the above. 

The Ckronoscope. — This name has been given to a recent English 
invention, which is intended to measure accurately the lime of the 
flight of projectiles. It consist*, in the first place, of a barrel, revolv- 
ing by clockwork, whii-h is eased with paper, upon which four or more 
pencils trace a continuous line. These pencils are in communication 
with a voltaic battery and electro-magnetic apparatus, and the tar- 
gets, made, of lino crossed wire, which may be four or more in num- 
, according to the pencils, are placed 200, 300, 500 or 700 yards 
apart. When the shot strikes the. first target, the current is broken 
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nud ono of tin* pencils stops marking, and so on with the remaining 
targets j and by means of a pendulum the records ore reduced to fig- 
ures, which give* 1 In- iniiia.1 velocity of the shot, at various parts of its 
flight, which is of the utmost importance, as it includes the rcsist- 
aieo of l hi* air. ami ai'ibnls practical data for the most correct calcula- 
tions through larger flights. The resistance of the nir has always been 
estimated from certain known laws, but now it may be determined by 
practical experiments. It is not expected that the instrument will 
register correctly beyond seven hundred i.r mir thousand yards. 

Illustration of the More mint uf Pro/wlHux in Vacuo. — The fol- 
lowing is a description of an invention by Col. Fox, of the British 
army, intended to demonstrate the parabolic theory of projectiles in 
vacuo. He initial Telocity being taken at 107 yards par second, a 
INK is provided with movable wires and beads at the extremities, the 
length of which iii.ere.isos as the npim-c «( tin- limes; on placing the 
bar, which represents the plane of the direction of the shot, at any 
required angle, n beautiful parabola is produced. The instrument, 
shoivs at any elevation (lie range of the projectile; liir example, at 
20° elevation the rango is 700 yards, at 30° fliO yards, -ifj° greatest, 
when it registers ! '(,'it) yards. If the angle is still further increased, 
the range diminishes in proportion, shmbig that forty-five degrees is 
the maximum elevation for the greatest range. The apparatus is 
iihn capable, uf showing the range of a shot when tired down from 
an eminence with depression ; and a parallelogram arrangement is 
adapted to the parabolic curves, to prove that they are, the result 
of a compound force. 

The Nyetoscope. — Sir W. Armstrong lias described to the Lon- 
don Institution of Civil Engineeis the principle of the NyctOBCOpe, 
an ingenious instrument designed by liim for enabling the gunners 
to main tiii i) a fire upon any given object alter niglittall. The prin- 
ciple of the instrument is to render a false object in the rear, or at 
one ride, visible upon a vertical line in a mirror, when the gun is laid 
upon the true object. A lamp attached at night to the false object 
hnwmrill visible upon t he same mark in the mirror, when the gun is 
in line with the true object. The vertical adjustment for elevation 
is effected by a spirit-level clinometer, forming part of the instru- 



HODMAN S EXPERIMENTS IN GUNNERY. 

It is perhaps well known to many of our readers that there has 

been in progress tbv several years a series uf costly experiments (in- 
stituted by the U. S. War Department) to determine the best form 
andinatcri.il tor cannon, and the ipialities desirable in gunpowder. 
These experiments have been conducted, for the most part, under 
the direction of Capt. T. J. Rodman, of the ordnance department, 
I \ S. A., and by hini have been recently published iu an illustrated 

S'lue of the most interesting facts developed by lliese experiments, 

and set forth at length in the volume above referred to, are in rela- 

■ lie pressure ill a cannon, at (be time of its discharge, esftvtoi. 

by the gases resulting from the combustion of the pow&M. '^OTMWftr 



■e thi* piOMUie an instrument was devised, which is illustrate! 
tin- iu'i-ompanying engraving. 

A hole, about ii third of an inch in diameter is drilled through 
wall of the gun to the. bore, and the miter iiort-inn 'if thia hole is 
linked tn i-eecivc the end of a cylinder, o, which has a piston work- 
ing within it. In the cut, 6 represents the portion of the cylinder 







which is screwed into the hole in the cannon, and c is the pi-ton, cor- 
responding in size to the smaller portion of the hole. The gases, 
pressing on the inner end el' the cylinder, force it outward. Its 
outer end is armed with a steel point, rf, which is forced into a cop- 
per bar, e, to a depth depending upon the amount of the pressur. 
The copper bar and steel point an; then place! under massive stee 
yards, and the force required In produce an indentation equal to tbi 
produced by I lie lm> i- acciirciiHy weighed Capt. "Rodman says thi 
a ililli-rence of two pounds in ii»,()»u is plainly perceptible; "so tbi 
the indications of tliis iiwtrnincui may be sufr-ln regarded as approx- 
imating to within 1,000 pounds of the true pressure, even for the 



greatest pressures exertei.l, and much i 



■ the smaller 



We give some of the most, interesting results obtained: — 

Pressure per square iWi dm- u> Prt*,f I 'Imri/eg , n n ±2-Pounder Gun. 
21 lbs. powder, 3 shot mid 1 wad, cave n prcssuru nt the bottom of 



M Ills. piiwdiT, 2 uliiil ;iih] ! iv:i-l, ;;-nve n |.]-..--iuv lit the bottom of 

the bore IBjKt 

21 lbi. powder, i akot aud 1 wad, guve presmra .... 4?,7B5 



Tt'bk shmrlnii ihr- rrtaritij '•/ flirt, in ft' per wow!, mid pressure of _, . 
mjuare inch, in pounds, due In equal columns of powder behind equal column* 
0/ metitt, when fired in quits r-l diferenl diameter of bore, each result being 
noftenfir- 
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AND USEFUL ARTH. 



Caiutimt Weight of Peojuclik, and tiirrwhuj C/uir/jeii. 
height of Charge. ftHWBrc per 6q. In. WI. nfCtuugc* Preiinre 



':':■ 







40 

05 

65 











Constant Weight of Charge, with 
Welfhl of Chus*. Weight rfFr^i 



37,323 
2H.IW3 

4l',120 

"The points moat worthy of until in these results arc the very 
marked increase in pressure of gas as I lie <ji:iiiifti?i' of lions increases, 
.'inil that I hij ill' licati on s (if pressure an- greater .it •'"'■ in'. 1 Ik"-. To implies, 
and 84 inches 1 liun at 4 2 inches especially in the il-iuch and 1 1-ineh 
guua. The cause of tin- dill'eivnce ol' pressure developed in these 
guns of different diameters of lions is believed tu lie mainly due to the 
{treat heal developed liy l.hv roiuhuM.ion of the larger mass of powder 
in the lai-iii' I lian in tin; smaller calibre ; and perhaps, also, to the dif- 
ferent products of combustion ibruiod under (his increased teinper- 
.i! ■! pvi-sinv. itinl partly to the ;n-aiiT c-i"H*liii<jf surlkee in pro- 
portion to the weight ot charge in the smaller than in the larger 

The highest pressure observed in a cannon was 100,000 pounds io 
the square inch, hut this was great ly exceeded in a shell. A very 
strong shell was cast; the exterior diameter being twelve inches, and 
the Interior a little less than tour, with an oiilirc only one -tenth of an 
ineh in diameter, this orifice . 1 icing the only outlet for the gas. The 
cavity was lillcd with powder, which was tired, when the instrument 
:i pressure of inj,0()(> pounds to the inch. 
The following are some of the conclusions to which ('apt. Rodman 
was led by experiments which wo have not space to describe in de- 
tail: — 

'■ Titne is required for the rupture of any mass of iron, though the 
rupturing force maybe greatly in excess of the resistance of that 
iiuis-s. \ini in the ordinary dis'-luirge of cannon the gun is subjected 
., di-chargc to a lord- which would inevitably burst it. if per- 
mitted to act for any appreciable length of time; so that it may be 
said that cannon do not burst lieenu-c they have not time- tu do so be- 
fore the bursting pressure is relieved." 

ir ratio than that of the volume of 
r charges, almost as the iseY\iw(» t& 




INTERESTING EXPERIMENTS WITH GUNPOWDER. 



When ordinary small-grained powder is burned in a cannon, 
combustion is so rapid, and t }n ■ gases arc consequently so quickly de- 
veloped and so highly heated, that an cuormous pressure ia produced 
at the breech of the gun before (.lie ball starts from its seat; then, as 
the gases expand, the pressure is rapidly reduced, so that the velocity 
of the ball is small in proportion to die maximum pressure exerted 
upon tho gun. It occurred to Cap!. T. J. Rodman, of the Ordnance 
Department, U. S. A., that if the powder were made to barn a little 
more slowly, tho pressure would be less at the breech, and would fol- 
low up the ball will] more IVuvc during ils passage oat of the gun, 
thus giving greater vclwitv I" the sli.it with less dancer of bursting 

the cannon. 

The lirdt plan that, he tried for producing a slower combustion of 
the powder was to make it in large grains, which were eoinprc: 
with great force, so that they could not be permeated by the 
and, consequently, could barn only by a gradual combustion ' 
mencing on the outside and extending in ward. Powder of the s; 
quality in every respect, except the. size of the grains, was prepared 
by the Messrs. Dupont, the grains in one sample being all three- 
tenths of an inch in size, those of another fom-lciilhs, of another five- 
tenths, and of the last six-tenths. Capt. Rodman made a scries o" 
fires with this powder in a 11-iurh gun, using the same weight O 
charge, l.'.u7 lbs., ami the same cylindrical slmi, weighing 1S3.J lbs., 
at every fire. Five fires were made with powder of each size of 
grain, and the tneau results are exhibited in the following table : - 



L_ 



The smallest-grained powder, three-tenths of an inch in size, _ 
duced a pressure at the bottom of the bore of 3. r >,000 lbs. to the 
square inch; which was reduced to 0,700 lbs. at, 28 inches from tl 
bottom of the here, giving a velocity to the shot of only 890 feet per 
second ; while the powder of largest grain, six-tenths of an inch in 
size, though producing a pressure of fully il ,nui) 11 is. at the bottom oi 
bore, followed it up with 8.000 lbs. at 28 inches, aud gave a velocity 
to the shot of 033 feet per second. 

The granular form, however, is not the best for cannon powder, 
whatever the si/e of the grains. In order to give the greatest possi- 
ble velocity to the shot, with such decree of pressure as may Iki safely 
employed, the pressure against the shot should continue nearly uni- 
form throughout lis passage from the gun. It should be exactly uni- 
form were it not for the fact that, a less pressure will burst a gun ti 
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applied to its whole length than is required to burst it if applied to 
only a portion of its length; hence the pressure should dimmish as 
ili:.' shut recedes from the breech, but not nearly as rapidly as the 
experiments show that it does diminish even with the largest-grained 

As the shot starts very slowly at the breech, ami moves with con- 
-t aiir.ly accelerated velocity in its course through the bore, in order 
t'. make the pressure uniform throughout, the gases should be evolved 
f.om the burning powder with a corresponding an: vie rat ion. But if 
the powder is granular tie 1 cornbu-tion commences on the snrfaee of 
the grains and proceeds inward, constantly reducing the grains, anil, 
consequently, the extent of the burning surface. Thus the rapidity 
with which the gases are evolved in retarded instead of being acceler- 
ated. Capt. Rodman conceived that if the powder was formed into 
hollow cylinders, to be fired wholly from [In- inside, the burning sur- 
face would lie enlarged as tin.: e-i iliiI.iiisi ion progressed, and, conse- 
quently, the rapidity with which the gases were evolved would be ac- 
celerated. In order to eon fine the combu-tiou t-o 111- iulerior of the 
cylinders, ho moulds them together into oelagtmal cakes, from one to 
two inches in thickness, whii:h are perforated with small boles. 

The cakes are submitted to a powerful pressure in a cylinder, tho 
plunger being armed with wires to (brin the holes. In practice, the 
axes of the cyiindrieal holes are parallel to that of the bore. 

Capt. Rodman says that the increasing rapidity of the evolution of 
gas may be regulated so as to give any pressure desired along the 
bore, by establishing the proper relation between the number and 
diameter of evlindrieal holes, and the thickness of the walls between 
them. 

"The initial burning surface, and ihe ratio of the maximum to the 
Bean pressure, may also lie varied by varying the number and thick- 
■e>af the cakes in a given weight of charge; the initial burning sur- 
C*ce and the maximum pressure both increasing with the number of 
cakes, since tho buruiug surface extends over the whole surface of the 

" The thickness of walls bo I ween the ci II riders shoiiM be such as 
to be burned through, or consumed, before the projectile leaves the 
pin; and for ordinary velocities we should economize in weight of 
charge, by making the walls uf such tliiekness as to burn through by 
the. time the projectile lei-, traversed two-thirds or fhrce-lburths of the 
bore, and allowing the gets to act expansively from there to the 

1 readily be seen, from the foregoing, that this form of car- 
,_ves us entire control over the rate of combustion of the 
— a tact the importance of which can hardly be overrated; 
_jn in connection with the hollow mode of casting cannon, it 
>s all limit, as regards sulci v. to tin; calibre, of which even oast- 
□ guns may be made." — Scientific American. 

DUIIEMUS'S COMPEESSED POWDEK. 

has been suggested by Prof. It. O. Doremus, the «ell- 
u chemist of Now York, that gunpowder tut ^rojjiiv.tvAft ^Mrc«^* 
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may, in most cases, be used with as great advantage in the form 
of compressed cylindrical cakes as in grains ; and experiments in- 
stituted under his auspices by ordnance officers of the U. S. Army 
have given most satisfactory results. Most persons would unhesitat- 
ingly assert that gunpowder compressed in a hydraulic press, to a 
consistency so hard as to resist fracture on being struck violently, 
would burn when ignited in the manner of a fuse, or slow-match. 
Such, however, is not the case, as the compressed cake explodes on 
the application of fire, with apparently as great rapidity as loose 
grains. The idea of using compressed powder, if found practically 
available, is one of the most useful of recent improvements in military 
science, inasmuch as it entirely obviates the necessity of a cartridge, 
— either cannon or musket, — reduces the bulk of the powder two- 
thirds or more, and saves the waste consequent on transporting and 
handling powder in grains. 
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THE REPULSIVE FORCE AND THE RESISTING 

M. Fare's exarili nut i fin of Plant's Memoir on this profound sub- 
ject appears ill ii recent number fii' C'lmi/it".^ Ri-uiliis nl' tin- Frtinli 
Academy (No. iy The discussion relates to the very baas of nat- 
ural philosophy, invoking tli'. 1 explanation ot' the highest aslrouomii al 
and meteorological phenomena. Tim celestial world docs uot obey 
one tone alone — attraction, but a duality ot' tbrces — attraction and 
rep 1 1 bio ii, The first depends on the mass alone, t lie second on the 
surli-iee and the heat. The- former is propagated instantaneously and 
through ill I in :i( li'i', I lie latter sucrcssii c[y, being easily intercepted by 
a medium. But both forced are universal. They are found wher- 
ever there is ln-itl ami mass — in the systems of the most distant stars, 
and in all the bodies which we ran touch ; in all phenomena which 
arise in experimental philosophy and the arts. 

ELECTRICITY OP TOE ATMOSPHERE. 

The origin of the electricity of the atmosphere has long occupied 
the attention of physicists, and at diilci'i-nt tunes tiny have apparently 
settled down on some plausible hypothesis, which merely offered a 
probable explanation of the phenomena, without leading to new lacU 
or pointing out new lines of research. 

The earth, as is now well krftwn, is almost a perfect conductor for 
the most feeble currents of electricity, provided the contact with it 
of the electrified body be sufficiently broad. The aerial covering 
which surrounds it. however, is a non-conductor, which is capable. 
of confining electricity in a condition of accumulation or of diminu- 
tion, and of preventing the restoration of the equilibrium which, 
without the existence of this insulator, would otherwise take plneo. 

The hypothesis was at first advanced that the earth attracted the 
ethereal medium of celestial space and eonilensed it in a hollow strat- 
um around the whole globe; that the electricity of the atmosphere 
was due to the action el' this exterior envelope. Dr. Hare, our eoun- 
licinan, has presented this hypothesis with considerable distinctness. 
Without denying the possibility or even probabibty of such a diat.iv- 
99 
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butino of electrical excitement, wc may observe that, if this electri- 
cal shell were of uniform thickness (anil we see no reason to suppose 
'; parts in this respect), it would follow, ml 
that it could have mi effect In disturbing 
the equilibrium on the surface or in the interior of the earth ; a par- 
ticle of matter remaining, as we have seen, at rest or unaffected at 
any point within a hollow sphere. This fact appears to militate 
against the truth of this assumption. 

Another hypothesis attributed the electricity of the atmospher 
the friction ol the winds on each other and on the surface of the 
earth ; but careful experiments have shown that the friction of dry 
air on air or of air on solids or liquids does not develope electrical 
phenomena. 

The next hypothesis was advanced by Pouillet; which referred 
the electricity of the atmosphere, to the evaporation of water, par-* 
ticularly that which contained saline ingredients. But when piu-e 
water is carefully evaporated in a space not, exposed to the sky, no 
electricity is produced except by the friction of the sides of the ves- 
sel in the act of rapid ebullition ; and when the experiment is made 
with salt water, the electrical effects observed are found to be pro- 
duced by an analogous friction of the salt against the interior of the 
vessel. When pure \yater is evaporated under a clear sky, the vapor 
produced i~ negatively electrified ; but this state is contrary to that 
in which the atmosphere is habitually found. 

Pouillet also supposed that the process of vegetation was a soul 
of disturbance of the electrical equilibrium, but this has not been si 
ported by critical experiments. 

The discovery accidentally n" 
amount of electricity evolved in 

of a locomotive, seemed to afford a ready explanation of the electri- 
cal state of the atmosphere. It was then attributed ti 
tion of the aerial vapor. Faraday, however, conclusively proved, by 
one of his admirable series of model experiments, that this effect 
was duo entirely to the friction of the water which escaped in eo 
neetion with the steam on the side of the orifice through which tl 
discharge took place. When dry steam, or that which is so heated 
as to contain no li. piid water, is blown out, all electrical excitement 
disappeared ; ami when condensed air,cccn at elevated temperatures, 
was discharged from an insulated fountain, no electricity w 
duccd. 

The celebrated physicist of Geneva, Professor De la Eiye, refers 
the electricity of the atmosphere to thermal action. It, is well known 
that if the lower cud of a bar o\' iron, or of any other metal not read- 
ily melted, be plunged into a source of hear, while the upper end r< 
mains cool, a em-rent of electricity will llow from the heated to tl 
cooled end, the former becoming negative and the latter poaitivi 
and that, these different, states will continue as long as the differcnci 
of temperature is maintained. Xnw, ni-conliiiji to tVoi'cssor De I, 
Rive, a column of the air is in the same condition as the bar of meta 
— its lower end is constantly healed by the. earth, and its upper 
cooled by the low temperature of celestial space. Cnfortraifttelj 
however, for this ingenious hypothesis, a column of a" 
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r of electricity, while a liar of metal is a pood conductor, and 
remains to be proved that such a distribution of electricity as 
e have described, relative to the bar of metal can be produced 
ilumn of air. 

e. lbrcgoing are. (lie principal hypotheses which have been nd- 
. vl In ai'.'iiunt tor what has hccti considered llie live i-l- ■■-li-i— 
city of the atmosphere. After an attentive study of the whole subject, 
we have been obliged to reject them all as insufficient, and com- 
pelled, in the present state of science, to adopt the only conclusion 
which appears to oiler a logical explanation of all the phenomena, 
namely, that of l'ciiier. which refers I hem not to the excitement of 
lie air, but to the inductive act ion of (lie earth primarily electrified. 
The author of this theory, we are sorry to say, did not receive that 
attention which hi. merita den led, nor his theory that considera- 
tion to which so logical and so fruitful a generalization was justly en- 
titled. 

Peltier commenced (he cultivation of science late in life, and, since 
the untutored mind of the individual, like that of the. race, passes 
through a series of obscure and complex imaginings before it arrives 
at clear and definite conceptions of truth, it is not surprising that his 
first publications were of a character to command little attention, or, 
indeed, to excite prejudice, on account of their apparent indefinite 
character and their want of cotifonnih with cst.il.il ished principles. 
His theory of atmospheric electricity requires to be translated into 
the ordinary language of science before it can lie readily compre- 
hended, cvcji by those best acquainted with the subject, and hence 
his want of appreciation may he attributed more to the peculiarities 
of the individual than to the fault of the directors of the science of 
the French Academy. 

Accordi 

atinospber. 

iiuisiiiiirly negative, or what, in the (1 ry of !>u Fay, is called n 

inous. lie oilers no explanation, as far as we know, of this condition 
of the earth, which, at first sight, would appear startling, but, on a 
little reflection, is not found wanting in analogy to support it. The 
earth is a great magnet, and possesses magnetic polarity in some re- 
spcits similar to that which is exhibited in the ease of an ordinary 

n or artificial magnet. This magnetism, however, is of an 
ntffltable character, and is subjected to variations in the intensity and 
in the direction of its pnlar force. In like manner we may consider 
the earth as an immense prime conductor negatively charged with 
electricity, though its condition in this respect may, like that of its 
niasnetical state, be subject to local variations of intensity, and per- 
general as well as partial disturbance. It maybe said that 
this merely removes the dilliculty of the origin of the electricity of 

the atmosphere to an unexplained eosmical condition of tl artli, but 

i'v.ti this must be considered an important step in tin 1 progress of 

■ investigation. The hypothesis of Peltier has, since his 
■ !."i[!i, liven rendered still more probable by the labors of Sabin, 
Lloyd. La Mont, lijiibe, and others, in regard to certain perturba- 
*'•" magnetism of the earth, which are clearly tc&xd&s to 
moon, h must now lie admitted Uuil iiv^neC\ani ia w* 
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confined to our earth, but is eommon In other, anil probably l<> .-M, 
tin- bodies of our system; ami. (nun analogy, we may also infer lh:it 
electricity, a coordinate if not an identical principle, it also oosmical 
iti its presence .'mi! tin- extent nt' ils operation. Tli:il. 1 ] n ■ i-art.li is 
negatively electrified waa proved by Volta at the close of the last 
century. Fur Ibid purpose be received the spray from a cascade on 
tho baits of a sensitive electrometer; the leave.-- diverged with neg- 
ative electricity. 

This experiment has been repeated in various parts of the globe, 
and always with the same result. That it indicates the negative con- 
dition of the earth, is evident when wo reflect that the upper level 
from which the water falls must in: considered as the exterior of the 
charged globe, and hence must be more intensely I'lel'triiied than 
points nearer the centre. Since the earth is, as a whole, a good con- 
ductor of electricity, as shown by Ihe operations of the telegraph, the 
electrical tension of it cannot dill'er much in diifercnt parts, and we 
are at present unacquainted with any chemical, thermal, or mechan- 
ical action on land ol sullieient magnitude to produce tills constant 
electrical state. We are therefore induced to adopt (he conclusion 
that the earth, in relation to space around it, is permanently electri- 
cal ; that perhaps the ethereal medium, which has been assumed a; 
the basis of electricity, as was supposed by Newton, becomes rarer ii 
the. vicinity and within bodies of ponderable matter. Be this as il 
may, all the phenomena observer I m the atmosphere, anil which have 
CO Ions perplexed the physicist, can lie reduced apparently to order, 
and their dependences ami associations readily understood, in accord- 
ance with the foregoing assumption. This is not a mere vague sup- 
position, serving to explain iu a loose way certain phenomena, but one 
which enables us not only Id group at once a large class of facts which 
from any other point of view would appear to have no connection 
with each other, lint also in devise means lor estimating the relative 
intensity (if action, and to predict, both in mode and measure, changes 
of atmospheric electricity before they occur. It follows, as a logical 
consequence from this theory, that salient points, such as tho tops of 
mountains, trees, spires, and even vapors, if of conducting materials, 
will be more highly excited than the general surface of the globe, in 
a manner precisely similar to the more intense excitement of elec- 
tricity at the summit of a point projecting from the surface of tho 
prime conductor of an ordinary electrical machine. 

It also follows, from the same principle, that if a long metallic ei 
ductor be insulated in the atmosphere, its lower ^nd, next the earth, 
will be poxitice, and the upper cud neijntire. The natural electricity 
will be drawn down by the unsaturated matter of the earth into 
the lower end of the wire, which will thence become redundant, while 
the upper end will be rendered negative, or under-saturated. That 
this condition really takes place in the atmosphere was proved in a 
striking manner by the experiment of (tiiy Liis-ae am! 15 tot, in their 
celebrated aerial voyage, which consisted in lowering from the balloon 
an insulated copper wire, terminated at each end by a small ball. 
Tho upper cud of this was found to be negative, and consequently 
"le lower end must have been positive, since the whole apparatus, 
cluiling the balloon, was insulated. The experiment* should be re- 
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ted at difFerent elevations hy some of our modern aeronauts, since 
iaincd would have an important, bearing mi tin- theory 
■f" ■Liiin.iHj.ln:- i-io electricity. — Prof, lli.nri/. JC:/m,i of Smithsonian in- 
'- '" i, 1859. 

Mr. Panniere", in a note in the Co^n,^ (Paris), states that in order 
to obtain electricity by oondi'iuaiiiy vapors, he had suine water in a 
capsule of platina, not insulate!, made to boil slowly, lie collected 
the vapor upon a platinum refrigerator, at ,1 height of about two feet 
'" " the surface of the water, and by moans of a condensing clcc- 

icope. soon convinced himself that the vapor manifested positive 
eh'i'trii ity. Encouraged by this result, he nest sought to discover 
the negative eleet.rieiiy in I he capsule of platinum which contained 
the water in a state of vaporization. Having isolated the capsule, 
and put it in connection with a condensing elciioscope, he conocn- 
iBttM tin' solar rays on the distilled water in tho capsule by means 
at a lens about a foot in diameter, lie thus obtained a superficial 

lllilion, hardly visible, anil also indications of negative electricity 

the capsule. He afterwards varied the mode of experimenting, 

" operated on different liquids. 

WHAT 18 HEAT-LIGnTNING? 

flashes fit' lightning often observed on a summer evening, mi- 
nded by thunder, and popularly known as ■' hear -lightning," 
!■ the light from diseharges of cleet.rieily from an ordinary 
oud beneath the horizon of the observer, reflected from 
perhaps from the air itself, as in the case of twilight. Mr. 
Brooks, one of the directors of the telegraph line helweeii I'illidnirpr 
' Philadelphia, informs us that, mi one occasion, to satisfy himself 
his point, he asked for information from a distant operator dur- 
the appearance of flashes of (.his kind in the distant horizon, and 
icd that, they proceeded from a thunder-storm then raging two 
* and fifty miles eastward of hit place of observation. — Prof. 



i:.v.l'[.ANAThlV 1 



After the introduction of furnaces for heating rooms by 
tho public, were surprised at exliibitions of electrical e: 
which previously had not been generally oliserved. If our shoes be 

■ y dry, ami we move over the suria.ee of a carpet, with a shuffling 

'in, on a very cold day, parlirularly in a room heated by a fur- 

. the friction will charge the liody to such a degree that a spark 

L e drawn from the linger, and under favorable circumslatiees. a 

Itas from a burner may be ignited. There is nothing new or 

d in this experiment ; it is simply an exhibition of the pro- 

11 of el.rlrieily bv friction, whii-li only reipili'cs (lie cm-riei. Uw 
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ual cold, and its dryness increased by its pa-s age through the Hues 
of the furnace. In the ordinary state of the atmosphere, the elec- 
tricity, which is evolved by friction, is dissipated as rapidly ft 
developed; but in very cold weather tin; non-conducting or insulat- 
ing power of the ail- is so lunch increased that the dwii icily, which 
is excited by the almost constant rubbing of '.""".lies on each other, is 
rendered perceptible. Every person is familiar with the fact that, 
on removing clothes or shaking garment? in dry weather, the elec- 
tricity evolved liy the rubbing exhibits itself in sparks and Hashes 
of light. The popular idea in regard to this I; th;il the atmosphere 
at such times contains more electricity than at others; but Ihese 
appearances are not due to the variation of the electricity it 
atmosphere, but simply to the less amount of vapor which is present. 
When the clothes are rubbed together, one part becomes positive and 
the other negative, and in dry air the excitement increases to such 
an intensity that the restoration of t lu 1 ei[iiilihrium lakes place by a 
visible spark ; bnl in the case of moist air the (M'pulibriuDi is silently 
restored as soon as it is disturbed, and no excitation is perceptible. 
Similar effects are observed on the dry plains of the western part 
of our continent; in rubbing the horses or mules, sparks of electri- 
city may be drawn from every part of the body of the animal. Per- 
Sons in delicate health, whose perspiration is feebly exhaled, a 
tmics exhibit electrical excitement in a degree sufficient to surprise 
those who are not familiar with the phenomena. But these exhi- 
bition- have no coninrlion with animal electricity, and are merely 
simple illustrations of the electricity developed by friction in an atr 
mosplicro loo dry to permit the usual immediate and silent restoration 
of the electrical equilibrium. — From an arih-l? mtitted -Atmospheric 
Ek-i/lrii-i.'!/," rrniti-ihuttil hi/ Prnf. J-.nxjih Henry lo the Report of Ih 
Institution, 1853. 



It is often stated that tree-like figures have been found on the 
bodies of men and animals struck by the electric fluid. In 1857, 
M. Andreas Poey, of the observatory at. the Havana, brought the 
subject under the notice of the British Association. He stated, 
among many other eases, that in August, 18a3, a little girl was stand- 
ing at a window ln-fore which stood a ymiii; ample tree, " a complete 
image of which was found impressed on her body after a flash of 
lightning." The subject has lieen recently examined by Mr. C. 



periments, during whirl, be discharged a Leyden jar on plates of 
window-glass previously breathed oil, whereby various tree-like fig- 
ures were produced, and in a wood-cut he exhibits one exceedingly 
likeagnarlcd oak. His theory is that the impressions referred to 
above are produced by the figures which the lightning itself assumes 
in striking Ihe earth, ete. M. 1'oey would refer Heir production to 
photography, in which the lightning is the efficient agent instead of 
i. M. Bauilin proposes a new term for the branch of science 



BATOBAL PHH.OSOPITT. 

., kcraunngraphy, from kcraunos, Greek 



BTEEL BY INDUCED 

At a recent meeting <>f the Frankliu Institute, Mr. A. L. Fleury, of 
Philadelphia, gave some account of a new process attempted by him 
for refining iron and steel by induced electricity. 

After noticing ihe ivi il-known tact that we are able, tlu-miidi the 
decomposing power of electricity, to destroy the chemical iillinily by 
which certain substances are united, he sl.at.rd ■• that. Sit- Arthur Wall, 
oi' England, Wiis the first who used galvanic electricity for the purifi- 
cation of iron. Some twelve years ago lie fully demonstrated the 
value of electricity as a refining agent, anil had it not been for the 
trouble, expense', ami danger connected with his process, it would 
doubtless ha ve found a speedy in troduttion. Mr. Wall used a large 
numlier of Snipe's batleries and polar pliitina plates, in order to pre- 
cipitate the positive impurities on tin' negative pole while the metal 
was in its melted state, in a manner similar to the ordinary galvan- 
izing process." 

Mr. Fleury's experiments had been made with a view of simplify- 
ing the process divined by Mr. Wail. 

" The use of the now celebrated RuhmkorlPs induction coil (an 
apparatus not, yet. discovered at the time when Mr. Wall secured his 
English patent) presented sonic new and different effects from those 
of the ordinary galvanic battery. While the iralvame current de- 
■st c.iys. the old and produces new chemical affinity, the interrupted 
secondary current simply destroys (lie same, willioul producing the 
before-named effect of the continuous eurrcut. Before describing my 
experiments with induced eleetri'ity, 1 have to digress to another 
subject, which, though it may seem somewhat, abstract, is still closely 
•.■"unci led with the same. 

" Wherever we notice a cellular or fibrous texture in organised 
matter, we invariably find the presence of nitrogen. In the plant 
as well as in the animal fibre, nitrogen appears as the most necessary 
constituent. Why should not, nitrogen have something to do with 
the fibrous condition of metals ? The celebrated chemist, Fremy, 
in Paris, has lately proved beyond a doubt, that nitrogen is a neces- 
. -i-iitucnt of steel. I may perhaps succeed in proving that 
nitrogen is also necessary lor the formation of 1 he tenacious fibre in 
iron and other metals. I simply mention here this abstract idea 
because it seems to bo somewhat connected with the experiments 
whir b I conic now to describe." 

Mr. Fleury then gave ail account, of a series of practical experi- 
ments be hail undertaken, with a suitable iiidd'-lion apparatus. One 
of the most successful was upon a lot of old cast-iron, of which nino 
hundred pounds at a time were placed in a doulile puddling furnace, 
without cinders, and heated to the usual degree. The broken sec- 
■ leetrie current was passed through the healed metal from side 
In side by means of two plniina points, tor about ten i\vb.\\\lv-s, v>v.Vi, 
during the stage of fermentation — the so-called " coming, tautem" 1 






Ai. tin' same lime I introduced some nitroge 
the Conn of a small quantity of carbonate, of 
Tin' hear seemed In increase considerably, and (lit- electricin p.tssei 
in dense multiplied sparks from side to side. I found by several 
successive experiments that the impurities of the iron, freed from 
their former combination, boiled up, ami, meeting the nitrogeni/ed 
hydrogen, were carried oil', either as volatile cyanides, or in various 
hydrogen combinations, braving a line lil.irous iron in the furnaee,. 

Thi> iron, after having been bulled, was passed tlirongh the well- 
known Bonhm's squoc-'cr, rolled, witliMd ri.-lie.fili.Hg, into plates, anil 
finally eut into nails. This would give to the manufacturer a sav- 
ing of about iive dollars per ton. 

NEW KIND OF ELECT GIG CURRENT. 

When pure water (lows through a porous body, an electrical current 
is elicited ; a fact established by experiments, says M. G, Quincke, 
which may lie stated concisely in these terms: — 

Some thirty layers of thin silk stun" were placed over each other 
and attached over one tube of the apparatus ; another tube was then 
adapted against the former, and llie part, separating them covered 
thickly with sealing-wax. Owing to the wide pores of the silk, con- 
siderably more water tl owed through, under equal pressure, than when 
the clay plate was employed. The linen was used in the same 

The other substances were applied in the form of powder, in a 
glass tube of the diameter of the above tubes- The ends of these 
tubes, the length of which varied, an onling to the substance cm- 
ployed, from twenty to forty-five niilliins., were ground flat, and over 
them were placed ilisks of the silk stun" spoken of, to prevent the 
flow of the fluid carrying away particles of the substance under ex- 
amination. In the case of Btuuen's coal, the tube was closed with 
platen thereof. 

Platina was made use of in the spongy form, iron as filings. The 
glass had been reduced to powder on an anvil. Ivory and the vari- 
ous kinds of wood were employed in the form of sawdust. It waa 
endeavored in vain to press water through a porous plate of wood, 
for the plate had to be luted in dry ; and on becoming moist, even if 
cut perpendicular to the direction of the fibres, it warped so much 
that it broke the sealing-wax or the tube. 

The direction of the electric current was not changed by adding 
acids or solutions of salts to the distiller] w;lk-i - , but it was consider- 
ably weakened thereby. — Poggendorff'i Ann. 

LEAVES UNDER 
; LIGHT. 

M. nerve Mangon, of Pari", has published the results of some ex- 
periments made by him, with a view of ascertaining whether the 
green matter of leaves, cite., would be formed when a plant, was sub- 
mitted solely to the influence of the electric light. It is well known 
» plant grown in darkness is devoid of green color, a ud it is 



snerally considered that the aim's light is essential to its develop 
cut. From M. Mnugoii's- experiments, however, it. ap|ieara that 
the electric light is equally capable of inducing ils formation. 

The electricity was produced by an cicctro-inagnetie machine 
worked with a steam-engine. The Ii-jrlil. was obtained from a lamp 
with charcoal points. On this morning of the M0t.li July, several 
flower-pots, each containing four grains: of rye, both respectively do 
the 24th, 26th, 27th, and 2St.li nf July, were placed in a large apace, 
perfectly secluded from external light, the pots standing about one 
metre from the electric lamp, and halt' a millimetre below the point, 
of light. By the 2i! of August all the plants had developed aa well 
as if they had been in tin.- open air. and all exhibited llivir natural 
green color. On the third of August the experiment was brought 
to an end. It is scarcely necessary to add that some corrc -ponding 
seeds gn,wn in darkness for I In.' same ]ieriod were perfectly yellow. 
It fellows from the above that the elerlrie light, like sunlight, is 
capable of causing the development of the green parts of plants. It 
has been previously shown that the light resulting from very intense 
combustion, such as results from pyrotechnic; com posit ions, for in- 
stance, is capable of producing the same eflect. 

ELECTRICAL MEMORANDA. 
In September, 1861, the U'aniit'n] experiment was made of illumi- 
nating the famous Falls of .Vhall'hausrn on the. Rhine, thirty yards in 
height, I > v means of live electric lighls. The i 11'ert is said b> have been 
ma rvelh his. especially when viewed tl in nigh colored glasses ; the waves 
of the river resembled a sea of fire. 

Electric Liyhl tip/il<<'ti I" >>(;<.■")■(/. — fine of the greatest obstacles 
of a surgical operation is the seanty and imperfect light 
e cases, is the surgeon's only guide, and is fraught with 
er to this patient. Thus the extirpation of a naao-phuryngian 
nod in almost absolute darkness, it being impossible 
m bring a eomnum light near enough to the patient without scorch- 
.ng him. The problem, therefore, of hulling a light which might be 
troduccd into a cavity with impunity, remained still to be solved; 

id, from a communication sent in some months sii to the Academy 

i>t' Sciences, by MM. Th. Doumoncel. Fnussugrivcs, and Etuhmkorff, 
'* would appear that this desirable olycct has at length been attained. 
;i'.es. having long entertained the idea that the electric 
Bght might be advantageously applied to the purpose, communicated 
his views to M. Doumoncel, a distinguished electrician, who, calling to 
mind the effects of electricity in mictw, as exemplified in Giessler's 
tubes, which, although traversed by the electric light, reveal no in- 
crease of temperature, conceived the billowing plan tor turning this 
*:auee to account in surgical eases of the nature alluded to. 
tube, having a very small bore, is bent into the form of a 
screw (the smaller the bore the greater tic brilliancy of the 
: by this means a kind nf luminous eyliuder is Ibrmed, which 
■cii-ullj siiiidl In be i-iiiueiiicnlly in I reduced inOi a ikiituw ea i it v 
the lirsl part of the problem was solved; but the ccAek <tf Oms 
Jwis yet to be determined, since, this depends em Oae. ri».\sviss <& 



of th. 

El. 

loth. 

whicl 

dangi 









the gases introduced into the tube. Aa mixtures of certain g 
such aa carburetted hydro2cn, carbonic acid, hydro-chloric acid, c 

will produce a while light, nothing remained but to (ill the tube ft 
such a mixture ; and dua delicate operation was entrusted tc " * 
korlf, who at the same time introduced other valuable imi 
into the apparatus. The latter lias since been fairly tried in various 
dental and other operation a. 

Curious Eleelririd I'hr.nmiii mi. — Mr. (lore, of Birmingham, w 
has been for some time engaged making researches into themovemei 
of liquid metals and electrolytes in the voltaic circuit, has made t 
following iiiteiTSiiiig discovery. If a large quantity of electricity 1>l 
made to pass through a suitable good conducting electrolyte into* 
small surface of pure mercury, and especially if the mercurial surface 
be in tbe form of a narrow strip about one-eighth of an inch wide 
strong vibrations occur, and symmetrical crispations of singular 
beauty arc print m-ed. accompanii 'I l>_v definite sounds at the mutua 
surfaces of the liquid metal and electrolyte. 

A n«io Electrometer has been invented by Mr. Thomas Sate, 1 
measuring the electrical charge of the prime conductor of a 
and is described by him in the Phil. Magazine. It is termed the a 
jihon electrometer ; and slated to lie suflit-icTit.lv delicate and reliable 
in its indications ; and to admit of King constructed so that the resti 1 ' 
derived from one instrument may lie fairly compared with those C 
rived from another instrument. It depends on the principle tha 
dilli'i-cnt ipiantities of electricity discharge dilli'ieul quantities of 
liquid from a siphon-tube in which the liquid is suspended by capillar; 
action. A glass jar, containing war,.']-, about four inches in diamele 
is placed upon an insulating stand of gutta-percha; a small siphc 
about .15 of an inch diameter is cemented to the side of (he jar. 
funnel-shaped receiver, about three Inches in diameter, is couuectet 
with the ground by a damp cord, and plaeci! directly below the o 
fice of the tube, and connected with a glass lube divided into tentbi 
and hundredths of a cubic inch, ami a conducting wire is fixed t 
the prime conductor of the electrical machine ami drops into th 
liquid. The instrument, is used in the following manner : a sufficiei 
quantity of water is poured into the jar, so as to cause the siphon t 
act; (he water (ben tlniv- through (be siphon until its pressure in tb 
jar is balanced by the capillary action of the tube, when it will ceas- 
to flow. It will then be found that the level of the water in the jar: 
stands somewhat above the orifice of tbe siphon-tube. Scarcely any 
amount of shaking or oscillation will mm cause the water to linn 
from the orifice. The graduated tube is then placed below the ori 
fice, the bottom of the funnel being from two and one-quarter to twe 
and one-half inches from this orifice. The machine is then turned 
and the electric action causes water to llow in a cont'u 
or jet from the orifice, idling the tube. Any proposed number o 
revolutions being given to the machine in a known time, the number 
of cubic inches of water discharged is taken as the measure of 
elficieiicv of the machine. 

The Duration of the Elertrie, Spark. — The duration of the e 
trie spark which accompanies the discharge of a conductor is 
subject of a note by 1'roli-ssur I'. Iujhe, of Leyden, in the BtbUo- 
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_ .* de Genine. When the discharge of a Leyden jar takes place 
e duration of the spark is considered to 1".' of so short a space of 
ume as to he inappreciable. Professor Wheai.stnnc found tin t the 
sparks which he obtained by emptying a copperwire the fifteenth 
of an inch in thickness and ball' a mile in length had a duration of 
■bout the S4,000th part of a second. He also showed that to pass 
over that, spare the electricity travelled at the rate of the 1, 152,000th 
part of a second. To explain this he had recourse to a hypothesis, 
and proposed to admit that the diameter or the wire, was not large 
enough to permit the charge of the Ley den jar to traverse it otherwise 
than in a. successive manner. After mature reflection and experi- 
ment, Professor Rtjhc believes that he has found a more simple ex- 
planation, which he puts in the form of the following proposition: 
the space of time which eleel nelly rc<|uircs to mm verse a conductor 
is tmi eh less than that which the discharge of the same conductor re- 
quires. 

An Electric Spark of Induction produced by RuhmkorfFs great 
machine at Paris has pierced through a plate of crown glass nearly 
two inches thick, and another about one inch and a quarter thick. 
Thc.ie plates were recently laid before- t lie Academy of Sciences bj 
M. Faye, who stated that such I hick plates hail never before been 
pierced by the spark of induction. The holes were fine, and of a some- 
what spiral form. There was no trace of fusion or of metallic deposit ; 
id II. Ruhmkorff added that an energetic compression of the sub- 
of the glass appeared to have accompanied ihe passage of the 
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", ../:., ../ Electricity. — In a memoir translated in the BiMiothcque 
' i II. Bull' considers the analogy of the sources of the elec- 
tricity of friction and contact, and gives as the results of numerous 
experiments his opinion that the contact of heterogeneous substances 
is the cause of the former. This conclusion is comliatteil by the ed- 
itor, M. A. De la Rive, who d. es in it consider it to be fairly derived 
from the facts related. He considers that the experiments on the 
generation of electricity by pressure, from which M. Bufl' derives 
one of his principal arguments in favor of the contact theory, seem 
rather lo prove llial i In- origin of Ihc electricity is much more related 
to the molecular movements, which arise as much from pressure as 
from rubbing, since, according to the nature of these movements, 
H is sometimes the positive, sometimes the negative fluid with which 
the two rubbed or pressed substances are charged. 

ELECTRO-MO TIVH MACniSEB. 
Electro-motive machines depend on the power which soft iron pos- 

3 of acquiring, under the iiilhu-ni-e of ll lectric current, an 

" " is magnetic power, and of losing It instantly that the current 

.0 circulate, whereby a rotary million nf Immense rapidity is 

rily produced. Unfortunately, this attraction diminishes rapidly 
'h the distance. To overcome this inconvenience, a distinguished 
. Froment, has devoted much time, and believes that 
within certain limits these machines maybe made useful. WaVta-TQ. 
r by M. De Ja Hive that a machia« cons.trvj.cWA oI< 



electro-magnets iri si\ frames and ii'ii movable wheels making the 
contacts has given n power of fifty-five kilogrammes per second. 
M. De la Rive, however, do. >s not think that electro-motive, machines 
can be ever profit abh i-iuj iloyi'-il iu in<]it-s rial pursuits, but points out 
their advantage iu regard to their avoiding the dangers ot fire and 
explosion, as in the ease of steani, and in requiring only a voltaic bat- 
tery to pnt them iu action. 



MAGNETIC pniiNTiMESA. 



M. Ruhinkorff has the following 
1, p. lCU :— » If a stay (bride) of sc 
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fie poles of an artificial magnet, the soft iron is observed to become 
hard, and it is more dili'n ulr to lile. If the staj' be removed, it loses 
its hardness and resumes all the properties of soft iron." 

>HW THEORY OP MAGNETIC CURRENTS. 
Prof. Challis of Cambridge. England, has put forth the theory that 
magnetic currents are induced in the mass of the earth by il> nuta- 
tion. These currents, he says, are subject to modification by the 
earth's movement of t)';in.-h it inn, and a bo by lile want of perfect sym- 
metry in form. These deviations linni symmetry determine the dirce- 
tiou <if tin' magnetic streams, which appear from experiment to cuter 
the earth on the north side of (lie magnetic i ipiatur anil til issue from 
it on the south aide. This earth is thus a vast magnet, the streams of 
which are of constant intensity, excepting so far as they may be dis- 
turbed by cosniieal influence. In this matter the sun and each of the 
planets act their part. That of Jupiter is likely to be predominant 
ou account of his large size and rapid rotatory motion, and the Pro- 
fessor says it is not a little singular that the periodic time of Jupiter 



ot Jupiter 
a spots ; and it may very 



DISTURBANCES CAUSED BY THE MOON. 
Prof. Airy, at the British Association. 1861, in discussing the mag- 
netic deviations apparently caused by the moon, gave as his f- '- 
ion, that they followed the law of the double tides, having the t 
epochs. There was a double li'-le "f magnetism every lunar day, fol- 
lowing the hours like the tides. There was, however, a considerable 
discordance in the results obtained for the several years of observation, 

though this did not destroy their value. No action of the me as no 

independent magnet could produce this, and probably the influence 
was a reflected one from the magnetic earth. He also suggested that 
it was probable that the moon produced a double tide in the air, an A 
if SO in the oxygenic part ot' it, and they were therefore justified, from 
the recent discoveries of Air. Faraday, in expecting a magnetic dis- 
turbance twice a day. 
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FORM OF MAGNETS. 
To ascertain this has bean the object of a series of experiments by 
Dr. Lamont., of Munich. Three determinations were required — the 
mruim-i ie moment, the weight of I he mass, and the m xnect of inertia. 
For this purpose Ur. Lamonl procured hardened steel bars of "various 
forms, magnetized tin-in to saturation, anil investigated every form by 
measurement for tlie above-mentioned determinations. The results 
are that narrow magnets are more advantageous than broad, thin 
than thick; and consequently the most i:>\\ n.ul ii^i-oiis. form is that in 
which breadth and lliic.-kin.--~s disappear rnul the magnet is. transformed 
into a mathematical line — i. e., a so-called linear magnet — an im- 
aginary one. Practically, there are two form.-, which appear advanta- 
geous — the flat, contracting to a point from the' middle, and the flat 
prismatic. Details an- jtacii of six series of experiments, also tables 
of results, and engravings of tin.' various form of magnets employed. 

GALVANIC POLARIZATION OP BURIED METAL PLATES. 
In consequence of the disturbances observed in the telegraphic 
wires during the appearance of (he northern lights in lx'i'.l, Prof. La- 
mont was induced to contrive an apparatus at the observatory of 

Munich, in order to examine more closely into Hi vasionnl motion 

if the earth's electricity, and to determine its in agui tilde and direction. 
' rr this purpose large nine plates were buried on the north, south, 
it and west sides of the observatory garden, the north plate being 
' " with the south and the east with the west by means of 
es brought into the observatory ami connected with gai- 
ters, As Prof. Lamont, in testing the apparatus, remarked 
Jliciioini'iin which lie all-ril.uiti'd lo galvanic polarization, it 
to Dr. Carl advisable, to subject tin:- matter to more careful 
Ltion and to obtain more accurate measurements. Through 
« that connected two of the alio ve-men tinned zinc plates acur- 
Jnt, which he calls the terrestrial current, was perpetually circulat- 
r, the intensity of which was indicated by a fixed deviation of the 
alvanometer. Dr. Car! supposed that if a galvanic element were 
■sorted in these conducting wires and again renewed, then, provided 
it caused no modification in the conductor, the needle of the galvano- 
x would return to its former position : I nit if, on the other hand, a 
p of galvanic polarization had been produced in the zinc plates, 
n the deviation of the needle of the galvanometer, after the re- 
moval of the element, would In: ^ivater or less than (hat exhibited by 

it origin ally, necuciliiiL' as (lie ilii tii in of the gnlvnnie current had 

■ 10, or the same as that of the terrestrial current. On 
trial, the latter result exhibited itself so unmistakably that no further 
it could be entertained of the occurrence of galvanic polarization. 

3JTEBE9TING 0BSEBVAT10XS ON ELECTRICAL PHENOMENA. 
neeting of the American Academy, Prof. Wm. B. 
s c unt ri I iiited lie- following observations relative to certain 
d phenomena. 






The beautiful phenomena of electrical light 
exhibited In the electrical egg and Gassiot's and Geis-l' 1 "'- 
tuftcs, afford many interesting subjects of inquiry. As the color of 
(hi- light, is dependent, on tin' specific nature nf the gas, and a ** * 
reduced to an extreme degree of rarefaction, we have a u» 
some eases of identifying such sul.^ttiiifc- when their quantity is bo 
minute as tn ili-IV ;i.ll ntlu-i' iih-h m- i.I' detection. Willi tubes of slen- 
der bore, affording, as has been seen, a light of great intensity, -we 
may obtain a brilliant prismatic spectrum, which, as Pliicker has 
shown, is marked in eaeh case by some characteristic peculiarity ; and 
with the some arrangement we are able to trace the chemical change 
which the enclosed gas or vapor undergoes while subjected to th 
electrical action. 

Perhaps the most important observations in this connection ari 
those recently made by Gassiol., whose ingenious application of the 
absorbent power of potassa has enabled him to approximate more 
nearly to an absolute vacuum than any previous experimenter. In a 
tube thus prepared, ho has found that the gas may he so excessively 
rarefied as lobe unable to transmit the current, at this stage ceasing 
to be luminnus. We may thcrclbre conclude thai the old notion of a 
vacuum being a good conductor, which was founded on the electric 
illumination of Ihc Torricellian space, is entirely erroneous, and that 
in all cases conduction is dependent on the presence of soino form c e 
ponderable, matter. 

Adverting to the new evidences which these and other recent e: 
periments afforded of the electrical character of the Aurora. Profes- 
sor Rogers called attention to the action of a magnet on the < t»clric 
light, and more pui'ticiiUirly to iis power of arranging the illumination 
in meridional bamls, ami imprc.Mng upon them a movement of rota- 
tion, as exhibited in De la Rive' s experiment ; and mentioned the. in- 
genious suggestion of Grove, that the height of the aurora above the 
earth's surface might perhaps lie inferred from a knowledge of the 
degree of rarefacUon at which like luminous effects were obtained ir 
the vacuum-tubes. 

In connection with i[w.j'lnr>rfi.icenl influence of the electric light, 
he mentioned the fact, that during the brilliant auroral displays of 
August and September, 1859. he found that a solution of sulphate 
of quinine showed its characteristic II no re see nee quite distinctly 
when exposed dining the height of the illumination. 

Prof. Rogers stated that he had obtained a strong photographic 

Eicture on a collodion plate, from an electric tlash, in less than 
alf a second of time; and adopting the estimates of Wheatstone 
for the time an electric spark requires for transmission, a photo- 
graphic impressioo had been obtained from an electric light less than 
I }ioj of a second in duration. 

ELECTKO -CHEMICAL COLOEATION. 



by M. Becquercl, mi electro-chemical coloration, the author stated, 
that Priestley was the first to obtain colored rings by means of electri- 
, by receiving strong charges from a battery, with surface of 
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about, two square metres, on metal plates, by means 'if metallic points 
directed perpendicularly to their surface. 

Nobili, iu 1S27, afterwards produced colored rings on platinum, 
«*->lil, silver, and brass plnle^, by putting them in communication with 
of the two poles of a voltaic pile, plunging (hem into metallic and 
-metallic solutions, and then by directing perpendicularly to their 
surface a platiuuin point con netted with [lie other pole. With jiosi- 
' for instance, ami solution ol' sen-salt, he obtained a series 
ic circles surrounded with varied irises, the t i:it=. being 
jhtly dimmed by contact with the air. On heating the plates all 
the. rings took a red tint. 

M. Bccquerol stated, that he began to study the electro-chemical 
coloration of metals in 1843 ; his chief object being', not to produce 
colored rings, but to deposit, on plates of gold, platinum, copper and 
silver, thin and uniform layers of peroxide of lend, presenting suc- 
cessfully, according to the duration of the operation, which was gen- 
erally very short, the rich colors of the spectrum. The operation 
consists in plunging into an alkaline solution of protoxide of lead 
the piece to be colored, put in connection with the positive pole of 
a voltaic pile charged with nitric aeid and composed of many layers 
of plates, and closing the circle with a platinum wire in communica- 
tion with the negative pole, and of which but the point, which alone 
touches the alkaline solution, is continually in motion. In contact 
with the object to lie colored, the protoxide of had, which forms the 
positive electrode, super-oxidizes, becomes insoluble in the alkali, 
and deposits itself on the Niirlace in slight adherent layers, producing 
color of the thin plates. Air and tight gradually fade these 
rs — 3 disadvantage which may in great measure 1« avoided by 
iring the colored surface with alcohol varnish, which acts but very 
liy on the peroxide. With a little practice all the tints desired 
be given to a large object with hollows and projections, and 
part painted with the a |ipro|>riate color. M. i.ecipiorcl then 
ibed in detail a process discovered by himself by which these colors 
may be rendered permanent 



t PROPERTIES OF WAY 8 ELECTRIC LIGHT. 
The following facts respecting Way's electric light (for description 
of which nee Amimtl- Sri. (fc., IRM, page 108) are derived from the 
columns of the Lnn'lnu P!f!t\<jrii/thir AVies. The light which is ob- 
tained from the fluid mercury poles in Professor Way's arrangement 
ie of a very peculiar character, unlike the ordinary electric light, 
which, as our readers are aware, is produced between two carbon 
oles, and contains at least as many different, colored rays as sunlight 
'■', The mercurial light consist's of only six definite homogeneous 
i, each occupying a particular space in the solar spectrum, and 
; wide black intervals between them. The carbon electric 
11 thus illuminate any object with the exact color which it is 
B to reflect ; but with" the mercury light it is Ildison's choice, 
iliject must either reflect one of tin: six colors, evolved by the 
, ut il most, remain in darkness. The colors are aa.fo.Bcwv- — 
t, ,il the lowe.-i i-tj.J of ffie spectrum comes B livivk-Tei\\!viA, tWOft 






to this is a strong yellowish orange, then two emerald green colors 
nearly touching ; alter these, and ai si>me distance off. is a rich ultra- 
marioo blue, anil lastly a violet. So tar relates to color; but the rays 
evolved, from tin.' luminou meronrydo nut and here. Beyond the 
violet is another intensely energetic ray. but which, to be rendered 
apparent to the limited range of I he eye, must In' received upon some 
fluorescent screen, such as a piece of paper cashed over with a solu- 
tion of sulphate ot' quinine, or allowed to fall on a sensitive collodion 
plate. This latter surface makes known to hi some other interesting 
properties of tliis light. Not only will (his invisible ray impress itself 
strongly upon the plate, but. the last two visible colors, viz., the rich 
ultramarine blue and the violet, are also Been to rival it in photo- 
graphic action. Beyond tliese are other rays, equally energetic in 
their actinic power, and moiintiiig higher ami higher into the almost 
unknown regions of (hi- iuvisilile ami mysterious part of the spectrum. 
The mercurial electric light thus appears to bo almost unique : - : *' 

l: es, sioce, unlike other artificial lights, it is pre-eminent! 

id by the intensity and number of irs photographic rays. Its 
peculiar properties will, however, obviously prevent its COtmnr : -*" 
"cneral use al pn^enl. Thus, let any one imagine an assembly 
illuminated with a lijjLl which is deficient in nincfy-tbur per ci 
those colored rays which are usually met with in sunlight. Only 
those colors would be visible which were capable of reflecting th 
identical ray of the spectrum contained in the mercury light, an 
everything else, of whatever color if might be by daylight, would V 
totally black. Instead of having a thousand varied hues and tints 1 
rest the eye upon, we should be limited to the sis colors name 
above, and their combinations; and any one who has considered ft 
a moment how intimately any system of hi lev rial illumination depend 
for its success upon the facility of reflecting and showing up variclii 
of colors and tints, will at once see that a source of light, howevei 
brilliant and valuable, could scarcely meet with private or publii 
approbation il" it were so signally deficient in discrimination as U 
transform the warm glow of health on a fair girl's cheek to the 
ghastly and cadaverous hue of death. 



Jepartment 



The following is an abstract of a recent lecture on the above sub- 
ject, delivered befnre the London Chemical Society, by Pi 
Abel. Director of the Chemical Establishment of tin- U'ar i>yin 
(English) : — 

The lecturer commenced by giving a short historical account o 
the experiments instituted in this and foreign countries for the pur- 
pose of firing mines and cannon by electric agency, and referred to 
particular methods of operation adopted by Colonel Verdu, in Spain, 
and by M. Savare, in Paris, and to very extensive operations carriee 
on by a system organized by M. du Moncsl, at the port of Cherbuurg- 
byMM. Dussaud'and Rabat tn, in 18u4. The Austrian system * 
employing frictions] electricity, and results of great magnitude 
tained with it, were also briefly referred to. 
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K description waa then given of the galvanic /use which has been 
e employed For firing guns during thi-ir proving trials. It 
led, essentially, of a < pi ill tube. 1 1 i ! ■_■ c I. with compressed meal pow- 

t adapted to a wooden head, in which wore arranged two small cop- 
, X tubes, with a fine iron wire connecting Ihcm, and surrounded with 
gunpowder. When, therelbro, a galvanic current of sufficient power 
was made li> traverse (he. thin wire, il became heated to redness, and 
fired the loose powder and the composition in (lie quill tube, which, 
being inserted in the vent or touch-hole of the gun, insured the igni- 
tion of the whole charge. 

Among the inconveniences arising from the application of elec- 
tricity derived from I he vollaie. battery were, firstlv, the necessity for 
employing two lengths of wire to complete the circuit, the tedious and 
dilhcult operation (iu soldiers' hands) of charging the batteries- with 
acid, and the inconi enience and risk of accident attending the trans- 
port of the necessary- agents. 

An extensive series of experiments hud been instituted at Wool- 
wich and Chatham, since l»->.j, by desire of the Secretary of State for 
War, by Protcssor Wheat-tone and Mr. Al.el, lor (In purpose of ascer- 
taining tin; relative merits of different tortus of electricity applied to 
the explosion of gunpowder. 

The great improvements made in the construction of the induction 
coil apparatus by M. Ruhmkorlf, rendered it desirable lhat experi- 
ments should be instituted, with small battery power, to obtain the 
effects of electricity of high tension ; and the results were considered 
so satisfactory, that Mr. "Abel pointed to this form of apparatus as 
possessing decided advantages i'nr liring a great number of fuse,-' simul- 
taneously ; iu all eases, indeed, ivhen (he special nature of the opera- 
tion would warrant the use of a battery. 

A large magneto-electric apparatus, constructed by Henley, with 
a lever armature, was the first .instrument, tried til Woolwich for dis- 
pensing with (he use of the \ oil me battery. Willi this a great number 
of experiments were made in the endeavor to ignite gunpowder and 
other composition, el' a highly inllaiuuiablo nature. Little success 
attended these elliats until moistened g 
be tried. This exploded, and led to t 

first " magnet-fuse." In describing its general construction, the leo 
-jrer called attention to the invaluable service rendered in these ex- 
periments by a particular form of insulated copper wires, manufac- 
tured according to ids instructions, in which two thin wires were 
separately covered with a non-conducting coating, then laid side by 
side, and these, twin wires further coated and bound up into one by 
an outer covering of gutta-percha. Whenever a cross-section is made 
in this the two copper wires are severed, and the terminals brought 
to view. Short length* of this material were advantageously ap- 
plied in the fuse-head, and placed so that, the moistened powder rested 
on the bare terminals. Several hundreds of these quill-fuses were 
fired with the large lever-magnet with great certainty, the only fail- 
ures arising from mechanical delects in their manufacture. Asa con- 
venient mean- of preparing the inoi.-t gunpowder in a state fit for 
priming the fuse, the ordinary line-grained powder was saUvraWA 
with a dilute alcoholic soJotisn of chloride of calcium', on ex^raoxa 



1 gunpowder came eventually to 
the introduction of Mr. Alnd's 
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a day or two the spirit evaporated completely, and at 
i gave the deliquescent salt in the powder an opportu- 
nity of absorbing; the. necessary amount of moisture. The large mag- 
net apparatus and a supply of suitable fuses composed a [union of an 
equipment fitted out during the late Chinese war for the purpose of 
clem ing away i In- obstruct inns iii rhc- IVilio river. 

Siih'i' that period an extended aeries ttf experiment! has led to 
important improvements in the magnet-fuse. The priming composi- 
tion is made more sensitive by the employment of a mixture of phos- 
phide and sulphide of cupper ami chlorate of potash, instead of the 
moistened gunpowder, and is now bo readily ignited that single fuses 
may bo fired by the smallest magneto-electric machines, such as the 
American apparatus (a six-inch horse-shoe magnet and rotating ar- 
mature), n-i-ently introduced fur medical purposes. 

Professor Wheatstone, who lias been associated with Mr. Abel 
throughout the course of these experiments, has contrived a very 
ingenious and portable form of magneto-electric instrument, called 
by him the "magnet exploder." This will fire a number of fuses, 
either simultaneously or in succession, according to the arrangement 
of wirca employed, on merely turning the handle of the instrument 
and pressing the stud or key, when the requisite velocity of the revo- 
luli f the magnet-a ['matures has It..-. 1 1 attained, and the precon- 
certed signal given. For the purpose of establishing metallic commu- 
nicalioii lict wei-n the magnet- fuses aud the " exploder," one instdated 
wire is all-sufficient .; this need be but, of small size, and, being led 
out from the machine, is inserted into one eye of the fuse-head; the 
other requires merely to be connected with the ground by a short 
length of ordinal? copper wire attached to a small metallic plate 
buried in the earth close at band. All that remains to be done in 
. order to complete the earth-circuit is to connect the second landing 
screw of the "exploder" with the ground beneath, using a similar 
plate, or, more conveniently, a short wire passed under and dug in 
with a spade. In the event of a number of charges requiring to be 
fired simultaneously (frequently the ens,: in engineering operations), 
the distant extremity of the main wire is placed in communication 
with a corresponding number of short branches of insulated wire, each 
leading to a mine ; the juncture uf I lie main win; with I lie branches 
is effected by twisting the bare ends together with pliers, binding the 
joint round with fine copper wire to insure proper connection through- 
out, and then simply covering it with sheet- caoutchouc or water-proof 
canvas, to maintain perfect insulation. The ground wires of the series 
of mines are, tor greater certainly, collected into one, and secured as 
a single earth connection. With ordinary attention bestowed upon 
the repair of any injuries which the insulated wire may accidentally 
sustain in the course of rough usage, no difficulty is experienced in 
directing the operations at a great distance, from the scene nf (lie ex- 
plosion. The use of ordinary uncovered wire, sup ported above the 
ground on poles or stakes, provided with insulators, was referred to 
as another mean? of conveying the magnetic current to a distance. 

The inoililieations rendered neeessary in the general arrangements 
IT the carrying out of submarine explosions were briefly described. 
*e obstacles w the way of success were represented to lie greater 
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in this class of operations, especially when more than one charge lias 
to be fired, on account, lir-tlv, <A' ( In- increased difficulty in thor- 

in-.ilatinL! (lie i- hiding wire anil tiiu necessary connection ; 

and, secondly, because oi" the flowing in of the water upon the bared 
poles immediately after one or two id the series were ignited, Ura, 
by completing the circuit, preventing tin- explosion "1" tin: nat. The 
charge of powder was enclosed either in a tin eanister or a Mackin- 
tosh Dag, with a fuse in the midst, and connection established with 
the insulated wire on the one hand, whilst the other pole was placed 
in communication with the metal of the canister, or brought out into 

BUm water in the case of the vulcanized India-rubber bag. 
THE AUEOEA OF BEPT. 2, J869. 
Professor Loomis thus locates the geographical position of the cele- 
brated aurora of Sept. 2d, 18f " 



It formed a belt of li:lit encircling the northern bemispht 
andlng southward in North America to lat. 22i°, and reacl 



an unknown distance on the north ; and it pervaded the 



reaching t 



vnl between the elevations of fifty and lice hundred miles above the. 
earth's surface. This illumination consisted chiefly of luminous beams 
or columns, everywhere parallel to the direction of a magnetic needle 
when freely suspended; that is, io the 1,'nitcd States these beams 
were nearly vertical, their upper extremities being inclined south- 
ward at angles varying from 15° to 30°. These beams were, there- 
fore, five hundred miles in length, and their diameters varied from 
five to ten and twenty miles, and perhaps sometimes tliey were still 

These beams were simply illumined space?, and the illumination 
was produced by a flow of electricity. That this illumination was 
produced by electricity is proved by the observations of the mag- 
netic telegraph. During these auroral displays, there were devel- 
oped on the telegraph wires electric currents el' sulucient power to 
serve as a substitute for the ordinary voltaic battery. That the 
agent thus excited upon the telegraph wires was indeed electricity, 
is abundantly proved. 

Professor Loomis also states that it appears from the result of his 
observations that the remarkable auroral display wliieh prevailed 



throughout a large portion of the northern hemisphere from Aug. 
SSlh to Sept. 4th, 18J9, was accompanied by a display about equally 
remarkable in tin:' southern hemisphere ; and the periods of greatest 



brilliancy were nearly contemporaneous in both hemispheres. It also 
appears, from examining the records of the British Magnetic Observ- 
atory at Hobarton, io Van Dieuiau's Land, running through a series 
oi'yMis. that every time that an aurora has been seen in the horizon 
of Hobarton an aurora has appeared the same dav in the northern 
hemisphere, or at least such extraordinary perturbations were ob- 
served as are almost certain indications of the presence of an aw 
in positions more or less distant. If the number of these coincide] 
were not as yet too few, we should naturally he led to admit that 
extraordinary aurora in the southern hemisphere is always aceo 
panied by one. in the northern ; in the same way aa aVi <ha twratft 







i pole of a magnet equally afll 



SAClilFIC'IAL METALS. 

It is a fact perfectly well known to chemists, lint (.me which median 
i'ians hare not heeded nearly so much as it deserves, that when t 
metals are retained In contact, and conjointly exposed to cl 
influence* during long periods of time, one metal sacrifices ii 
ensure the ol hcr's preservation. The liirUiri of chips' copper si 
shall be taken a- our first, illustration ijl'tlie r-acrifieial metallic function 
.Sir Humphrey Davy, aa is well known, devised a method of cheekin 
or altogether obviating the destruction of ships' copper sheathing. Hi 
accomplished this by attaching to the ship's bottom, at suitable inter- 
vals, slabs of the metal zinc, anil which he called prate 
tectors they were, in the following manner: The zinc rapidl; 
corroded, a hi] was lost ; but, -o lnii ^ any ziin- renin i Tied lor the se; 
water to act upon, the copper remained untouched. So far ,t. 
copper preservation U concerned, the method adopted must be pro- 
nounced efficient, frantically, il: tailed, indeed, to secure the adva 
tages described, but not. for any reason that concerns us here, 
was found that when copper no longer slowly dissolved, it ceased 
be a poisonous metal. Barnacles ami -tea weed attached themselves 
just as they might have done to an uncovered wooden bottom ; and 
moreover, owing to a galvanic action set up, the ship's copper w 
rapidly fouled by a deposition of magnesia and lime, precipitated fn 
the magnesia n and calcareous soluble salts always present in sea-n .. 
ter. Tailing, then, to achieve what was intended by it, the eopper- 
prolecting process of Davy ceased to be employed ; but the failure of 
It is that which alone concerns us here, as illustrating what we wouli 
wish to convey by the words '• sacrificial metal." 

Take, as the next example, the illustration afforded by the s< 
of an iron paling-rail in a bed of lead. The most casual ol)servatiot 
us one passes along the streets of a city may be made more preg 
n.int with facts bearing upon tin's matter than the longest, homily 
For a time, varying as to length witli locality, external influences 
and perhaps, iu some degree, on the varying quality of the iron ant 
lead brought into contact, both metals remain sound. But after I 
time decay inevitably sets in, and, when once commenced, marches ti 
the issue of final destruction with wonderful rapidity. The remark 
able fact is that both metals do not decay simultaneously; it is the 
iron which corrodes, whilst lead — the softer metal — remains intact. 
Let I lie mechanician do what- ho will. I iiis result cannot be prevented 
a law of nature having decreed the sacrifice, it must and will be 
ai-liiei ell. 

Our next illustration shall be ordinary tin plate — iron coate 
with tin, as is well known. Well, wlint son of destruction is set u 
when tin plate has been exposed for a long duration of time to th! 
atmosphere ? Is the tin destroyed ? does "it tarnish, even r Never 
Iron is the sacrificial metal here; and as surely as the il 
where exposed, it perishes, crumbles, and dissolves away, with ile- 
fl.ru i live rapidity. The rale of destruction of iron totally unprotected 
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h slow by comparison with that, which ensues when, owing to a flaw 
or disintegration of l lit: covering tin envelope, atmospheric agencies 
coin'' iiil" piny upon l Im miili'i-lving metal. 

But the cue wo most particularly wish to direct attention to, is the 
reBuIt of bringing zinc inio contact with iron, ami retaining the two 
metals together over lone periods, as may be seen in the so-called gal- 
vanized iron. Under this latter disposition zinc becomes the sacrifi- 
cial metal. Not one particle of iron decays so long as atmospheric 
destructive agents can wreak their >li--'iliition — so lo speak — oa the 
nnc. Nor does this protection altogether depend on a 
complete covering of the iron. Flaws and imperfections there are, 
and necessarily must be, i (trough which, quite down to the iron, de- 
structive agents, always present in the atmosphere, must penetrate. 
Tbey do not act upon the iron, nevertheless, mi long as a sirtlicii-nt 
expange of protceiive /iiic suiihre remains; and this -imply because 
a fundamental law of nature forbids their doing so. — London Me- 
chanics' Magazine. 

NEW APPLICATION OF ELECTRICITY. 

Mr. Siemans. the well -known Knglisli electrician and physicist, in 
a late communication to tin: I'/iilii.-m/ihiriil Mtujitzhie, thus describes 
a striking and must fortunate applied lion of a known fact in elect ri- 
r-.'y. Wt ii-i 'illy figure this agent as a Ibiid, and somewhat grossly 
imagine it to pass through ctiinluctors as water does through pipes. 
The aymbol does no harm so long as we know that it is a symbol; and 
the faction of a liquid in passing through a narrow pipe, answers, 
perhaps, sufficiently well to illn-i.rnic the resistance encountered by 

■ i nut in passing through a wire. The longer the wire 
is, the greater is the resistance ; ami wires of the same thickness and 
length, hut of dill ere lit chemical coie-tilutinn. offer different amounts 

■ in I. lie passage of an eU-clric current. A wire of plati- 
num, fot example, one yard in length, will throw the same obstacle 
In the way of a current as a wire of silver twelve van Is in length and 
of the same thickness. But besides difference of dimension or difler- 

j of chemieal quality, there, is another circumstance uiiii-h inllu- 



8 the conductive power of a wire, and that is its temperatur 
' ■-, when tl 



•KM the e 

As * general rule, when the temperature of a wire augments, its 
reMttance to the passage of an electric current augments, or, in other 
wonls, its conductivity becomes diminished. We caa express the 
nice of any wire in numbers referred to a fixed standard. We 
■-,, del >Tiiiiiio with the utmost exactness the augmentation of 
electric resistance due to any given augmentation of temperature. 
1.' i inversely, we can accurately infer the increase of temperature from 
the increase of resistance ; and this is I lie principle wlii'h Mr. Sin nans 
has so happily applied. He had charge of the Itangmni and Singa- 
pore telegraph cable, and was led by previous obscrvaiiou to surmise 
thai a sponlnneiiiis generation of heat sometimes took place when 
. nf siji-h cable* at''. 1 II inn. t | imo coils. He was, therefore, 
■ 1 1 l-.i i:i-i-lf acquainted with the temperature of the inte- 
r portions of his coil, but could not, of course, introduce ordinary 
— •— g there. lie introduced, however, batmen fttfi Ns^era 
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of the cable, at regular intervals, suitable coils of copper v 
resistance of which, for a Ion;,' -trie- of temperature-, had been deter- 
mined beforehand. The ends of these copper coils issued into the 
air, so that they could be lonneeted at any time with a suitable 
apparatus tor determining their resistance. Now, Mr. .Sicilians found 
that although the outer portion of the coil of cable bad a tempera 
not sensibly higher than that of air, the wires which he had ph 
within the coil showed a steady augmentation of resistance, from 
■which he inferred that the cable was heating within. He waited 
nntil the augmented resistance indicated an increase of 
from sixty to eighty-sis degrees. Had he waited much longer, the 
cable would probably have been destroyed. Some of those to whom 
he communicated bis conclusions regarded them for a time as the 
mere refinements of theory ; but all their doubts were dissipated when 
& quantity of water, at a temperature of forty-two degrees, thrown 
upon the top of the cable, alter passing through the inner portions 
of the coil, issued from its bottom raised to seventy-two degrees 1 
The precise cause of this generation of heat has not, we believe, been 
yet determined. It may be due to some chemical ai 
percha; but it may also be due to the gradual rusting of the iron 
which encases the cable. The rusting of iron is really the burning 
of iron; but this burning, under ordinary circumstances, is so sic™ 
tbat- the heat generated is all dissipated iu the air. But if this d 
ripation be prevented, it is easy to see that such an accumulation 
may take place as would produce the-efiects observed by Mr. Sie- 
mans, and still worse effects, if not guarded against in time. Were 
the human skin, for example, an envelope impervious to beat, whj 
prevented the escape of the warmth generated by respiration, e; 
of us would very soon act the part, of a 1'epin's digester upon Ins o 
bones, and boil them into jelly. Who can say what injury v 
done to the gutta-percha covering ( .,f the Atlantic cable through 
ignorance of the fact, observed so opportunely in the case of that 
of Rangoon and Singapore ? 

SUBMARINE TE LEGE A PBS. 

From a report on the condition of submarine telegraphs, recently 
issued by the London Board of Trade, we derive the following infor- 
mation : — 

Up to the present time, 11, 311 miles of submarine telegraph 
cable have been laid; but only about 3,000 are actually working. 
The lines not working include flic Atlantic. -J.-Joo miles; the Red Sea 
and India, 3,-[0',t miles; the Sardinia, Malta and Corfu, IGO miles; 
and the Singapore and Batavia, 550 miles. The committee give a 



s well as of all the others, and s 
■e Atlantic is attributed to " 
having been faulty, owing to the absence of experimental data, to 
the manufacture having been coinhi'-icd iviiho'it proper snpervisiun, 
and to the cable not having been handled after manufacture with 
sufficient care;" and they add that "practical men ought to have 
known that the cable was defective, and to have been aware of the 
locality of the defects before it was laid." The Red Sea and L 
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failure is considered to lie attributable to the cable having; l»ecn de- 
signed "-without regard be the conditions of the climate, or the char- 
acter of the bottom of tlic sea over which it had to be laid, and to 
the insufficiency of the agreement with the contrite tor lor securing 
effectual supervision during manufacture and control of the manner 
of laying." 

Looking at thee circumstances, and similar ones in connection 
irith other lines, the committee point out (li.it l.he failures In every 
case are assignable to defined causes whir-li might have been guarded 
■gainst. 

In regard to the best material lor conductors, I lie committee state, 
that after much experimentatinu, no substance has been found which 
added to pure copper will increase its conducting power. 

As regards the material for covering telegraph cables, it 
sara that India-rubber was almost the lirst substance that had 
■ used tor covering overland wires; anil the report says " it is 
arkable that the first really cllii-icnt insulating substance that 
i used, after filling into disuse, should lie now again brought 
ward. As in the copper liir tlie conductor, so India-rubber ap- 
wared almost specially intended for the purpose of insulation. It 
•osscsscs insulating qualities of the highest order. It is tough, Lighly 
.daalic, of less spei-jlir gravity than water, easily manipulated, es- 
tremely durable under water, nearly impervious to moisture, and 
it appeared on its first introduction as though nothing further could 
be desired." 

The reason set forth for its disuse is staled to have been defective 
application. After tin- first failure of India-rubber, gutta-percha was 
introduced to take its place ; anil up to the present time it has been 
used as the chief insulating agent. 

The report states that the committee marie numerous experiments 
with both India-rubber and gutta-percha as a coating for submarine 
cables. It was found that pressure consolidated the material and im- 
proved the insulating qualities of b"th gut ta-;» -re ha and India-rubber. 
Temperature was found to produce a marked effect upon these sub- 
stances in relation to I lie insulating powers. Thus, with the gutta- 
percha, the insulation was not half as good at a temperature of 
seventy-five degrees Fall, as at fifty-two degrees, and not one-fourth 
good at ninety-two degrees. At a temperature of thirty-two 
^es its insulating qualities were three times as good as at fifty-two 
_. c :ea. At a temperature of one hundred ami thirty-two degrees, 
gutta-jiercba-covered wire was entirely spoiled. Temperature does 
Tint alleel lielia-rulilieT so init'-li as gutta-percha. 

Both these substances, however, were Ibund to be porous under great 
pressure in water, and this seems to be the great difficulty to over- 
■■■■■ to make tliem more perfect insulators, 
conclusion, the committee repeal their belief that the exereise 
:e care might have prevented all the unsatisfactory results that 
thin far attended this branch of enterprise, and dial if proper 
,rd be henceforth bestowed upon the question the results will 
- as successful as they have hitherto been disastrous. The evi- 
appended is extremely voluminous, and occupies five hundred 



PRIVATE TELEURAPOS. 

The establishment of private telegraph wires in Great Britain 
hemming qui to frequent, and ;i i-f>ni[->fiiiy. i.-vi.-n, called the " Private 
Telegraph Company " has ijtcit instituted in London. 

Instead of having wires as in ordinary eases, they .suspend from 
posts a rope. coDtaimag a multitude of wires — perhaps thirty, or, if 
that is not enough, forty or fitly, or more. One feature of such a 
plan is, tlmt all parties can have a telegraphic communication at a 
very reasonable rate. The expense of ci-ccting telegraphs according 
to the ordinary system is about sixty-five pounds per mile; but by 
the plan proposed by the new company, of mid; it icaicms wires, parties 
were enabled to rent a wire at a. sum of four pounds per mile per 
annum. Therefore, merchants residing oue, two, or three miles 
from their places of business, or having places of business so far apart, 
can have private couniiunii-al.iou at either four, eight or twelve pounds 
per annum. Another great feature connei.'teii with the establishment 
of this company Li this, — the apparatus is so simple, that parties require 
no instruction in the use of it. To send a message it is only necessary 
to press the key opposite any of the letters of the onlinary English, 
alphabet, which are marked on an index, and by turning a little handle 
tlie message is immediately transmit ted Ion corresponding instrument 
at the other end. Another tiling connected wil li I lie instrument is the 
total absence of battery power, the current being produced by turning 
it piece of soft iron near a magnet.. The power being so generated, 
and the magnet not being liable to deteriorate, the instrument is 
at all times in perfect order. People might leave their houses for 
six months, and when they went, kirk llicy would find it in Order. 

In Manchester, Mr. W. Fairbairn, the eminent engineer, had con- 
sented to carry out the principles of the company, and Professor 
Wheatstone had undertaken the management in London, where it 
was intended to have, wires erected belwecn the Houses of Parliament, 
the Exchange, and all the principal newspaper offices. 

THE ATLANTIC AND PACLFIC OVEELAND TELEGRAPH. 

One of the most important events in the scientific or commercial 
history of the past year {lSi'iJ ), lias been the completion and success- 
ful operation of a line of telegraphs across I he North American con- 
tinent, between the Atlantic and Pacific States. The inception of 
this enterprise dates from 1859, when the project was brought before 
a convention of representatives of the various telegraphic companies 
of the. United Stat'..';, and application to Congress fur assistance in 
completing the work agreed on. Sin b application was duly made, 
and in June, 1800, Congress passed a bill authorizing and directing 
the Secretary of the Treasury to advertise tor proposals to carry a 
line of telegraph to California, across the cmilinent, within two years 
from July Mist, ifiijfl, securing certain privileges to the government 
and to the proprietors of the line. 

'. Cobb, who was then Secretary of the Treasury, did not favor 
e project; and the telegraph companies seem to have been averse 
o entenug the field or risking money on the enterprise In August, 
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}60, after the law had passed, a meeting of the direction of the vari- 
is telegraph companies in the. country was held in Now York ; and, 
e deliberation, a resolution to unite and co-operate for the 
. .on of a Paeilic telegraph was rejected, and another passed 
, declaring it inexpedient io eiiiliaric in tin; enterprise, but 
jwuocuting that any of the parti ca who ehoso might do so. 

When the notice for proposals was advertised by Secretary Cobb, 
Mr. Hiram -Sibley, President of the Western Union Telegraph Co., 
who was really the proposer and anther of the wliole enterprise, put 
the question to the directors of his company whether they would au- 
thorize proposals to be sent in ; and so formidable and unpropitious 
*' indortaking appear that it was favorably carried only by a 

r Ion" and tedious delays ou the part of Secretary Cobb, the 
contract to tinild the line was awarded, on the 20th of September, 
1800, to Mr. Sibley, tin; President, and representative of the Western 
Union Company. Here we may add that (his eompany at once as- 
sumed the contract, and furnished all the money expended on the 
line east of Salt Lake. 

Thoy at onec dispatched one of their number, Mr. J. H. Wade, of 
Cleveland, to California, to confer with parties on that side and per- 
sons who had travelled the various route-, and determine where and 
how to build the line, as also to make such arrangements with the 
companies ou the Pacific, or men of ihem as might agree, either for 
a business connection at the then terminus of their lines, or to induce 
t.heni to extend this way. After various: diseua;io;is, the route was at 
last settled on; the California companies, covenanted to assume the 
construction of the line to Salt Lake with all dispatch, and if possi- 
ble as soon as the eastern section should be completed to that point 
— an undertaking which lAi^y honorably |M'!'formed, reaching Salt 
Lake but a few days later than the Western Cnion party. 

It was not an easy matter to determine the route, and there were 
even different opinions as to the kind of line to be built. Some fa- 
vored underground wires, some the usual pole line. The troublous 
aspect of affairs South induced [lie company at last to determine on 
a. line to run by way of Fort Kearney, tort Laramie, Fort Itridger, 
crossing the Roeky Mountains at the South Pass, thence to Salt Lake 
City, thence, via Fort Crittenden, by the Simpson route to Fort 
ill, Carson Valley, thence over the Sierra Nevada Mountains 
' Placorville and San Francisco — being substantially the same 
route as that over which the present, overland mail is carried. 

Mr. Edward Crcighton was appointed sn[a'rinieiidcnt of construc- 
tion in the eastern part of the line, anil the California State Tele- 
graph Company got ready to commence, operations on their end. 
From the known iinr.oiTcctiou of underground lines, so far as they 
have been tried in Europe, it was decided to put the lines to the 
Pacific ou posts, notwithstanding the deep snow on the mountains in 
the winter, the scarcity and expense of getting timber, its liability to 
be burnt with the grass on the plains, run down by buffaloes, or be 
■ ''■ timber and fuel. 

Mr. Creighton had already surveyed the proposed route, and was 
— vinced the poles could be maintained. The m&iwicv eS Vtt. whncj 
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is curious, ami shows how much pi" 1 ' 1 "' enterprise was brought to 
boar on the construction. He started on the overland i 
November, 18(10; traveller! most of the way mi nude-back, wiili .-■!■ li 
company as he could pick up on the road — journeying much of the 
way entirely alone. His object was to examine the route thoroughly, 
and, if possible, to see the Indians, and learn from them more of the 
country and its features and resource* than could In) gathered from 
a more rapid journey. He started at a time when the Indiana are 
most dangerous to travellers, because (hey arc suffering for food; but 
instead of avoiding Ihein, lie twit pain* l'i ■■<> out of his way to meet 
tliem. He got from them much valuable information as to the differ- 
ent routes, depth of snow on each, the kinds and quality of timber, and 
where to find it, etc. He came to the conclusion that, with the ex- 
ception of a few lawless, thieving Indians that disgrace every tribe, 
tiwy are quite as harmless, when properly treated, as many of the 
whites that go among them. He afterwards employed some of them 
to accompany the train while building the line, to herd and look after 
the stock, for which the most trusty of them arc the best help for the 
purpose ho could get, 

Mr. Creighlun reached Ban Francisco on March 1st. and immedi- 
ately returned to New York by steamer with Mr. Wade. The out- 
break of the Southern insurrection made the speedy construction of 
the line of greater importance, anil no time was to be lost in getting 
together the material. Accordingly the directors met at Rochester, 
and orgauized the company, April 17th, by electing J. H. Wado, 
president; H. Sibley, vice-president; and E. Ocighton, superinten- 
dent ; after which nearly all the material had to lie made. 

The wire to be used on the line was No. it galvanized iron wire. 
The insulators, wire, anil tools were taken to Omaha, Kansas, at 
which place all the material of the expedition was gathered to start 
westward. 

With a remembrance of the manner of constructing telegraph liaea 
in bis mind, the reader will he able to judge of the labor required 
to set up two thousand miL'3 of telegraph, through a wilderness in- 
habited only by Indians and wild Ih-usis. and parts of which are a 
dreary desert. Of the force employed on the Pacific side we have 
no knowledge; but Mr. Creighton, for the line from Omaha to Salt 
Lake, had four hundred nun. lined out with tents, tools and outfit for 
a hard season's campaign, in chiding rilles and navy revolvers for each 
man, with the necessary provisions, including one hundred head of fat 
cattle for beef. These were driven with the train, and killed as they 
were needed. 

For transportation of material for the line and provisions for the 
little army of workers, five hundred head of oxen and mules, with 
over one hundred wagon*, were purchased by the company, ami this 
not proving sufficient, other transportation was hired, making the total 
number of beasts of burden up to seven hundred oxen and one hun- 
dred pair of mules. When all was ready, the party started from 
Omaha, and set, their first pole on the -Uh oi'July. The lino was com- 
pleted to Salt Lake on the l*th of October, and the California party 
reached Salt Lake six days later, on the 21th. 

The_y advanced at the rate of about ten miles per clay. The whole 
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line is on poles, it being; thought bust to cross rivers ia this manner 
rather than lay submarine cables. The wire used weighs three hun- 
dred and fifty pounds to the mile, which would make, for the line, 
from Brownsville, Mo., to San Francisco, seven hundred thousand 
pounds of wire. The posts are good size, thirty to the mile, and more 
tbsn half of them red cedar, the balance mostly of pine. 

The country is destitute of timber most of the way ; but the longest 

' ince that posts had to be hauled in any one stretch was two hun- 

and forty miles. As before stated, no submarine cables were 






crossings; hut the wire was carried 
where common pules did net give sufficient height. On 
the high mountains, where the snow accumulates to such fabulous 
depths, the posts are extra large, and so high as to keep the wire 
above the deepest snow, and so near logeiher that the wire will not 
break by the snow and sleet that will hjad upon it. 

Extra mule team- were kept along with the train for carrying the 
men to and from the works, tor hauling water for the men and ani- 
mals on the deserts, and other iieees-ary running about, and the line 
was completed as the train moved westward. 

The liue is worked by Morse's install incuts. The. cost of the line will 
average about S'JjO per mile, the whole cost net exceeding SoOO.OOO. 
Towan.ls this the United States government pays "?l ifO.O(H) in ten 
yearly instalments, and (lie State of California pavs SliO.000. 

The section on the California side was built by Mr. Street, of Cali- 
fornia, ami at about the same rate of progress, ten miles per day, as 
this side. 

The charge on the Pacific telegraph for a message often words, 
from Brownsville, Missouri, (o Nan Fram-isro. is three dollars. The 
charge for ten words from New York to Sail Francisco being now 
about six dollars (So, Do), with the addition of forty-eight cents for 
every additional word. the. public an- already availing themselves of 
the fine to a considerable extent. The average number of messages 

>r day sent over so far ia about sixty, exclusive of news reports ;md 

/eminent dispatches, the latter amounting to au average of four 

The danger to the line from Indian hostility does not seem so great 
has been feared. The Indians have been conciliated, and some* 
e employed to aid tlio regular forec of workmen. Oue tribe has 
, the eai'i'i of the slock which was used for transportation. 

The whole continuous stretch of telegraph wire across this conti- 
n the east and San Francisco on the west, 



Cape Race might sent! a dispatch forward at set of sun, and the news 
reach San Francisco while that luminary was still above the horizon, 
r the whole line, it would 
;o the clocks of that city, 

about three hours and fifteen mi s before the time at which it left 

New York, according to the clocks there. 

There is now in operation in California about two thousand uute&of 
extending south fnmi San Franciso to Los itt«pV», aM TxotOo, 
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about the same distance, li Yi-ekn, connecting every town of impor 
tnncc iu tlie State. The line will probably be extended within a year 
M 1'a.r north M Vancouver, and from there Mr. Collins proposes to 
carry it along the north- western coast of America, arid 
eastern shore of Asia. 

To this proposed intension, the Russian government has expressed 
a great interest, and in ready to offer a-sistan.-e and facilities. It has, 
moreover, already made considerable strides in the establishment of a 
system of telegraphy across the. Asiatic continent, a line of telegraphs 
b'eing in the process of construction across the Ural Mountains to 
Omsk, which, connecting Europe wit li Asia, will be extended in 18G3 
to Irkutsk, and will connect the Russian ports through the Sea of 
Japan and the Ainoor. In the following year, it is expected that 
an uninterrupted telegraphic communication will exist between St. 
Petersburg and the Pacific. So far, assuming that the projects of 
the Russian government will be realized, no difficulties seem to lio 
in the way of sending telegraphic messages with requisite dispatch 
from Europe to tln> sluices of the Pacific Ocean. The Pacific Ocean 
as it passes northward gradually narrows itself till it te 
the channel udii !i separates the Asiatic and American 
This channel, known by the name of Tlchi-ing Straits, is at its 
rowest point abiut lil'l.y miles broad. Regarding solely from a sub- 
marine point of' view the proposed line of telegraphic co in rnulli cation, 
this would seem ihe most lin "i-able point at which to connect the 
tinents. The adjacent, countries, however, clad in perpetual ice 
uninhabitable, and the establishment of telegraph stations, or aerial 
lines (wires supported on poles}, across ihem would be impracticable. 
It is oilt of the ipiestion. I here lore, to go so liir north. At a point fur- 
ther south, however, (.hough the distance between the opposite coast 
is as great as tint lie twee n Ireland and Nev. ^midland, opportunities 
are presented eminently favorable for the establishment of t elcgraphie 
communication. A range of islands, called ihe Aleutian Islands, a" 
scattered over the intervening space.. A telegraphic, •■able, it is co 
tended, might with ease be laid down between those islands and t! 
main laud on either side. Two modes present themselves of a 
plishing this object. The one by making each island, as it is in 
traversed, available for the establishment of aerial lilies, and adopting 
the submarine system only where absolutely necessary, namely, in 
connecting the several islands with each other, and the fjroup with 
the main land. The cither consist - in adopting the submarine system 
throughout, and carrying the cable along ihe coasts of the islands, in- 
stead of across them. The former plan is condemned as impractica- 
ble, and the latter proposed as the safest, though most expensive mode 
of proceeding. 

From this rapid glance, therefore, it will be seen that the idea of 
telegraphic communication with the Old World is in a fair way tr u - 
realized in the course of a few years. 
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.ATION BETWEEN OUK PERCEPTION OP DISTANCE AND 
COLOR. 

The fact iliat a landscape appears more vivid in color, when viewed 
' » the eyes brought into an abnormal position, as in looking under 
a arm, etc., is well known. Some persons li;i\i- nlii-mpted to explain 
is fact by the influence of an augmented pressure of the blood upon 
e retina. In an easy reclining posture, where such pressure tan 
lly ewst, I observe this heightening of tints with great distinct- 
>, also by viewing the inverted image of the landscape by total 
i through a rectangular prism, l.lie head being in its natural 
Dr. A. Miitler with moro probability has referred this 
O the dinVrv-nt. acrouimodalion of the eye for horizontal 
tail vertical lines. To me it seems that this effect is intimately cou- 
rt with our perception or non-perception of distance. In gazim; 
t landscapes, the ordinary habit of most persons, artists excepted, 
la them to pay attention to the forms and ■llttanrc* (which alone 
e a practical value as objects of olisri-vntion ). and to neglect f he 
•r, particularly those portions of it which are subdued. When 
now by any means the mind is prevented from dwelling on distance, 
it is thrown back on the remaining clement, color; and the landscape 
appears like amass of beautiful patehes of culm- heaped upon each 
other, and situated more or less in a vertical plane. 

1. A perpendicular position of the eyes reduces very consider- 
ably our perception of depth or distance, so that false estimates of it 
are formed by the eyes in this new situation. Willi the exception of 
objects in the foreground, all things seem to lie not far removed from 
the same vertical plane. 

The reason is partly to be found in the fact, that while in normal 
vision our binocular perception of depth is obtained by regarding 
vertical lines, trees, etc., in vertical vision the same objects, though 
instinctively sought, afford us no information. 

•1. In normal vision with a single eyes there is certainly, in a 
binocular sense, no pereeptiuu of depth, nevertheless the mind occu- 
pies itself with the idea of distance, and if the objects are familiar 
there is no augmentation of color perceived. Iiv inverting the imago 
of the landscape with a rectangular prism the nl jeets fall into almost 
one plane, are diminished in apparent magnitude, and the mind, 
unable to trace distances through this maze, is forced to dwell on the 
mas of tints presented. 

a. With the erecting or inverting telescope, in proportion as the 
objects viewed are divested of the idea of solidity or depth, cau their 
more delicate tints be perceived. Objci-ts, which In normal vision 
seem to us nearly without color, are best titled lor these observations; 
a bare pile of stones and dry mud viewed through a telescope appoars 
often like a richly tinted water-eel or drawing. 

It would seem probable that if we could add to paintings of land- 
scapes the element of distance, the mind, occupied with this, woald 
no longer dwell on the richness of the tints. In confirmation, I find 
that, colored stereographs of landscapes, which out of the stereoscope 
: iii d in lint, when placed in the instrument no longer 
appear loo highly colored. 









From the foregoing considerations, then, it would appear that when 
the mind is engaged with the percept inn of distance, the presence of 
color in often overlooked ; its ipWiici? may remain unnoticed from the 
samo cause; for in tincolored stenographs of objects that arc perfectly 
familiar to tint observer, it will sometimes he noticed, that those 
articles which do not greatly differ in color from the tint of the pho- 
tograpliie paper, are seen in the stereoscope with an approximation 
to their natural hues; upon withdrawing the slide from the instru- 
ment no trace of such tint is perceived. Objects that are free from 
lustre, as well-worn carpets, answer for this purpose. That this 
should be the case with the tinted photographic i-cpces'-iiiatioNs of 
white objects can 1* explained of course in another way.- — Contribu- 
ted to BUiiman's Journal, Sept., 1861, by Prof. 0. N. Rood, Troy 
University. 

The chromatic effects here noticed by Prof. Rood aro well seen 
in the ordinary camera and dark chamber. Thus the human counte- 
nance, when not lloriil, presents to the una) fistic eye few or no traces 
of pink or flesh color — but every one who has seen it in the camera, 
must have observed with what distinctness the. image is colored. 
The same is true of familiar landscapes, when seen inverted upon the 
screen in a dark chamber. Here the neutral tints, which in nature 
are almost unnoticed by the common observer, stand out as distinct 
patches of color in the way so well described by Prof. Rood. — Eds. 
Journal. 

NIGHT TELEGRAPHIC SIGNALS. 

A plan for communicating between liirlit houses, forts, ships of war, 
etc. at night, has recently been invented by Mr. H. P. Tattle, of the 
Harvard Observatory, Cambridge. It consists of a. box. about six 
inches wido and twelve long, with an aperture in front through 
which is seen a brilliant light. The aperture is provided with a cut- 
off whieh is worked by a lever, ami the, system by which the charac- 
ters are made is precisely the same as those of our Morse telegraph : 
different combinations oi' length, there being only two lengths, with 
the number of times the light is cut oil', designating each letter of the 
alphabet, which are rend by sighl ; »'!:■ ri.-a-, the -nine characters over 
a telegraph wire are read in our telegraph others by sound. The 
distance at whieh the light can be read depends upon the quality and 
size of the lens, which is immediately behind the aperture, Those 
already experimented with aro common dark lanterns, and are bril- 
liant enough tn be read distinctly at a distance of three miles. Lumps 
can be made at a very slight cost which can be read ten miles with 
the naked eye, and by aid of glasses, twenty-five miles. 

Powerful lights can also be used, which tuny be read twenty-five 
miles or more with tho naked eye. Two telegraph operators, in 
connection with Mr. Tuttle, experimented nt. night between the cu- 
pola of the State House, Boston, and the top of the Bunker Hill monu- 
ment, carrying on a spirited conversation without I he slightest trouble. 
From ton to fifteen words per minute were transmitted with rough 
1 imperfect machines. The rapidity of transmission can be OH* 
•rably increased by using machines of improved manufacture. 

not necessary "for telegraph operators, exclusively, to operate 
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tea, although they can operate much Sister than others. 
Any man of ordinary intelligence atirl quickness of com prehension, 

I iv ciminulimg liic alphabet, to iiii'iin.iry, could read am] write slowly, 
nml increase io rapidity as last as '■ practice makes perfect." 

It baa been remarked that, tor war service, many others than the 
correspondents would understand the lights; but this obstacle to il.a 
introduction is wry easily removed by transmitting dispatches in 
cipher, which is an easier method of sending the same amount of 
matter, and, at the saute time, unintelligible to all excepting the cor- 
respondents themselves. 



NEW ETE-SEIADE -THE OCCHIOMBKA. 

Mr. Joseph Calkins, of London, Las patented a transparent eye- 
shade (Occkfanibm), which promises to be a boon to those who suffer 
from impaired vision, or temporarily from iiitl animation, or other irri- 
Mang causes. 

Its genera] appearance is that of the usual shade, bat mora symmet- 
rical in its outline. It consists of a very light wire framework, fitting 
with a spring closely round the forehead, just above the eyebrows; 
and over the framework is extended an extremely line transparent 
fabric of gauze or tidier material. A portion of the wire framework, 
almost invisible to the by-stander, rests upon the nose, passes close 
to the face under the eyes to the temple?, supporting the fabric from 
the lower part of' the shade, thus forming one large closed chamber for 
the eyes. 

The fineness of the fabric will he found to protect the wearer from 
wind, dust, and sun, but allows of sufficient ventilation to keep the 
eyes perfectly cool; and a lengthened opening at the top of the 
shade, not observable when worn, provides for the escape of aay 
heat that may be engendered by violent exercise — the want of which 
i= felt in the ordinary shade. 

The occbiombni can be placed and removed with the same ease as 
a pair of spectacles, and is so light as to lie scarcely perceptible to the 
wearer, being in weight akmt half an ounce. 'Hie fabric is sometimes 
doubled, to meet the requirements of I hose villi weak or inflamed 
eyes, but is sufficiently transparent, in all cases, to enable the wearer 
to thread his way through any crowd with pei feet comfort. 

The ocentombra will he found of great service in protecting from 
wind and ashes those who travel by railroad. Travellers in India and 
Egypt, and Alpine excursionists, will find it of inestimable benefit — 
the first as a proteel ion from sun and sand, a ad the hitler from sleet, 
wind, and the painful glare from the snow. It also relieves the angler 
from wind and glare on the surface of the water; but it will bo found 

Xcial service to ladies, and those who visit the sea-side, protect- 
in from excessive wind and light, rendering it unnecessary for 
;r to wear a veil, and thus allowing free respiration ol the 

The ocehiorabra does not in any way interfere with the wearing of 
pectacles, and is manufactured in dill'ereut colors, to meet the taatwa 
if those who adopt it. 



AND SUNSHIfJE-RECOEDEK. 




At th.- meeting of the British Association, 1801, Mr. J. T. Goddard 
called attention to the two above-named contrivance*. The cloud 
mirror was rimplj b mirror of b circular form with the points of the 
compaaa marked on its frame ; this, being pro sen ted lace upwards U 
the sky, enabled a person to draw with considerable accuracy, a* 
desirable moment, thy configuration of the clouds relatively t 
horizon and to each other. The sunshine-recorder was a pie 
photographic paper placed in the bottom of a box blackened ii 
the top of which had in the centre a small circular hole, through 
ivliirli a slender beam n£ lunlieht could be admitted to pass on 
photographic paper. When the sun did not shine no mark v. 
on the paper; when it did, its varying diurnal course left a i 
ponding line on the paper, il~ position marking the hours of sunshin* 
and its breadth and depth of shade indicating the greater or less ri 
ating power of the sun. 

The President observed that he had once been shown a vi , 
simple sunshine-recorder. It consisted merely of a hollow hem 

Slierieal wooden disk, concentric with which was placed a 
iBric lens, whose focal length was made exactly equal to the r. 
of the wooden disk. As the sun moved along in its diurnal « 
the concentrated light and heat burned a corresponding line ol ._ 
bottom of the disk, more or less intense the brighter or less brightl 
it radiated, and altogether deficient when it was obscured by clondi 

THE TEOCHEIDOSCOFE. 
This name has been given to a recent invention designed for d 
playing various effects of the combination of colors upon a not 
principle — some of them in a most brilliant manner. It consit 
mainly of a train of wlieehvork, so arranged that by gently lur 
the handle the horizontal disk-table is made to revolve at var 
speed, at the will of the operator, from fitly to two thnusaud revolu 
tions per minute. In the centre of the disk-table is a carelully-fitte- 
spindle, with a screw anil flange at the lower end, and a shoulder a 
the upper end, just under which is a universal joint tor adjusting the 
position of the topmost portion, upon which the patterns or device 
are to be hung when exhibited. Proceeding from the side of tl 
instrument is an arm of brass, with a small appendage or hook at tl 
top lor receiving the strings of the patterns, and a spring to act as 
check upon the disks used in the protean experiments. The spindl 
is jointed near the top to give a peculiar vibratory motion to the pa 
tern when fitted. As the spindle revolves il ■strikes the sides of th 
circular hole by which the pattern is suspended, and so imparts ti 
a shaking motion just sufficient to till up the pattern with all the colon 
on the disk below, but then lost to the eye by its rapid revolutions. 
If the pattern were perfectly still, the colors would not appear; bu 
if allowed slight motion, as above described, the colors are reproduce* 
n the principle — that of images being retained upon the eye — 
^h is thus elucidated in a very beautiful manner. — Described ai 
figured in the London Mechanics' Magazine, 
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THE G 0X10 MET ROB COPE. 
MM. A. LTurny and H. Lcile, of Paris, have patented an instru- 
ment denominated a goniometroscopc, by the aid of which patterns of 
flowers, lace, and other small objects, can lie multiplied and reflected 
at any given angle, from a triangle upward. Tin. 1 instrument consists 
of wood, opening like a book. Tin: I wo sides ti inning the case are 
hinged at the back, to (hat when required they will stand on end, 
the baek being in a vertical position. The sides are each covered 
era the inside with a thin .sheet of copper phtcd with silver, and bur- 
nished. These serve as reflectors, and the rellectiou is intended to 
be made in the very centre of the pattern. A protractor — a half- 
circle marked off in degrees — is secured at the top of one side of the 
awe, at a short distance from the hiuged back. By this the different 
angles can be readily lb and, the pnitrai.-lur liein^ held firmly by a 
null holder, having a regulating screw on the other side of the case. 
' 'h each stile of llie case, near the opening part, (here passes a 

I needle, Inning a head upon il. A screw is cut upon this 
needle, and it takes it into a thread in the hole of the case through 
which it passes. This needle is a little longer than the case, and by 
turning its head it can be made to enter the pattern and thus steady 
the instrument. When the angle is to be changed, or the instrument 
closed, the points of' the needle- are wis lulrawn Into the case, by turn- 
ing their heads. By placing a pattern or design to be copied for 
•ewed muslin work, or I'm' printing so as to enlarge it, the pattern is 
iable bt-tween I lie leaves of this case, and it is reflected 
from its polished reflectors upon a piece of prepared paper, set in 
proper relative position to receive it above. It is a convenient in- 
atrnmenl lor those engaged in enlarging intricate designs for manufac- 
; arpoaes. 

NEW MODE OP LIGHTING TOEATKES. 
A new mode of lighting theatres has been introduced into the Im- 
perial Opera, at Paris, which appears to be a most excellent im- 
provement. The gas burners of the stase are placed under the floor, 
iui'l the products ofrnmbiislion are carried oil' by L'lass chimneys and 
ventilating lubes extending to the roof. The luminous rays arc col- 
lected by a double reflector, and transmitted towards the stage by an 
.■■■:. A piece of nnpi ilished glass placed before this open- 
ing modifies the glaring elliet of (lie light, reflected from the polished 
■ a" (he reflector. The combustible dresses of the a ' 



with any of the gas jits thus arranged, and thus 
O of accidents is removed : while the heat and poisonous pro- 
e time, carried oil' by the arrange- 



COLOK OP WATEE. 
Water is usually considered to he colorless ; the blue or green color 
~d when it is in large masses being attributed to iuipurilics. 
3 experiments of Dr. Tvudall, which were recently exhata- 
l the Royal Institution by Dr. FraiiklaiivY, ilUuaWm VEtfrak 



at so colorless as iiiil'Iii be supposed. A tin tube, 1 
teen inches lone ami three inches m diameter, was placed I 
tally on a etaml, ami ball' J • ! 1 ■. - ■ t with water. The tube was closed I 
plate-glass at each end, and a beam of electric light thrown t 
it. By this means an imn /I 1 of t in- contents of the tube was prujev 
on a white screen. That portion of the tube which was filled n 
air allowed the rays to pass ( hr-. hjltIi unchanged in color, when t 
formed a white semi-circle on the screen ; but the rays which pas__ 
through the stratum of water were Been to have had n gTeenish blu 
color communicated to them. The color was found to vary from 
pure green up to a blue, according to the purity of the water. It 
thus evident that the color of water is very appreciable ; for, in 
thickness of only fifteen feet, it exhibits a very considerable amonr. 

Dr. G-. C. Wi'ttstciu, in a paper read before the Bavarian Acaden 
on the color of water as (band in nature, sunn up as follows : — 

Pure water is not colorless, but of a blue tint, which is not. alter* 
by the mineral ingredients present. Any deviation from the bin 
color is caused by organic substances, of the class termed ulmie acii" 
held in solution by alkalies. In proportion to the quantities of thi 
organic salts the color reaches from a bluish green to yellow a 
brown. Tlie amount of alkali determines of < ■nurse the solubility a 
ulmin and the shade of color, and is itself dependent on the natur 
of the bed or rook with which the water comes in contact. As 
general rule it may be assumed that running water is the softer tl 
nearer its color approaches brown, and the harder as it becom 

StTBAQTTEOUS EXPLORATIONS. 

A lorgnette for suhan,ueous exploration has been prepared by D 
C. M. Cresson, of Philadelphia. Its peculiarity consists in placing 
Nicol's prism of Iceland spar between the object-glass and the eye- 
piece, which removes the greater part of the bright light reflected 
from the surface of the water, and thus renders objects beneath wa- 
ter more distinctly visible. 



THE THEEE 

The following is an abstract of a lecture on " The Theory of t' 
three primary Colors," delivered by Prof. J. Clark Maxwell, i 
Kind's College, London: — 

Colors may lie considered in their relation to the arts, to optit 
and to physiology, liv mixing various pigments the artist is enabli 
to imitate the colors of nature, and to that object his study of eolo 
is limited. The researches of the optician and physiologist have 
far wider field. The foundation of (lie theory of the composition c 
colors was laid bare by Newton : he showed that every color in n! 
ture is procured by the mixture in various proportions of the iliffc: 
ent kinds of light into which white light is dii iiled by refraction. D 
means of a prism he obtained a -pert nun, consisting of seven coloi 
— rod, orange, yellow, green, blue, indigo, violet.; of these, red, blm 
and green have been termed primary. By 
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analyze any colored light, and determine the proportions in which 
the different homogeneous rays enter into it, and by means of a lens 
we can recombine the ray- and produce the original colored light. 
Newton devised a plan for Sliding out the colors of a compound, the 
quantity and quality of ea.-h color being given. Dp. S. Young origi- 
nated a theory that the three elements of color are determined aa 
much by the constitution of the sense of sight as by anything ex- 
ternal to us. lie conceived that three diili rent se ligations may be. 
excited by light, but. that the proportion in which each of the three is 
excited depends on the nature of the light ; and conjectured that 
these three primary sensations correspond to red, green, and white. 
Sir David Brewster regards the actual colors of the spectrum as aris- 
ing from the intermixture of three primary kinds of light —red, yel- 
low, and blue. Prof. Clark Maxwell, afier referring to the above 
theories, proceeded to explain the instrument by which he had prose- 
cuted bis researches. It consisted ot'a long box or tube, titled with a 
lens, and having adjustments for producing slit- varying in width, 
whereby he was enabled to separate any parts of the spectrum, and 
recombine them. By means of this instrument he has been enabled 
to ascertain that mixtures of the blue, red, and green rays produce 
white; blue and red, purple; red and green, yellow. — but if the 
red predominates, orange ; while yellow and blue produce white in- 
stead of green, as in the case of pigments. Professor Maxwell has 
verified, and is si ill endeavoring to verify, i ■ i.-= results, by obtaining not 
only the observations of persons of ordinary vision, but also of persons 
wholly or partially color-blind. He has arrived at the following 
among Other conclusions : That there are three colors in the spec- 
trum, red, green, and blue, by the mixture of which colors chromat- 
icaliy identical with the other colors of the spectrum may be pro- 
duced; that the orange and yellow of the spectrum are chromatically 
equivalent to mixtures of red and green ; that yellow has no preten- 
sion to be considered a primary color. These conclusions were ex- 
perimentally illustrated by means of the electric lamp, and by the 
apparatus expressly devised for the purpose by Professor Maxwell 
hims *df 

8FECTRITM AN ALT BIS. 

Of all the contributions made to science during the last few years, 
none are probably more important and generally interesting than those 
which have recently result,'. I I'vuu I lie applie.-Ltuin (if not discovery), 
by Bill. Bunsen and Kirehhou", of (iennnuy, of the so-called pro- 
cess of " spectrum " or " photo-chemical " analysis. Before proceed- 
ing, however, to notice in detail the results attaineil to by these sci- 
entists, it is necessary, at least for the non- professional reader, to 
l<i telly refer to certain well-known and long-established principles in 
optical science. 

When a ray of solar light is intercepted by, and caused to pass 
through, a prism, it is refracted, and forms, when thrown upon a wall 
IT screen, a broad hand of colored lights, which is known as the pris- 
13 



matic or solar spectrum. (See figure.) When the Br 
received upon a white screen, it appears at first glance to lie a contin- 
uous Land of colored light (red, orange, yellow, green, blue, indigo, 




and violet) ; but by taking certain precautious, the luminous 
may be seen in reality to be traversal in the direction of its breadth 
by numerous dark lines, varying, however, in different parte, in width 
and distinctness ; these lines are imlependeiit, of the nature of the 
fraeting medium used, and they always occur in the same color j 
at corresponding p:;rts of the spectrum. The position of some of the 
most conspicuous lines observed in the solar spectrum was long ago 
accurately determined by Frannhofer, who designated them by the 
letters if, C, I), E, F, G, and II, as represented in the figure. It 
has also been long known that the position of these dark lines variei 
with the source of the light yielding the spectrum ; the spectrum 
yielded by solar light having one system of hues, and the spectrum* 
from Other or artificial light;- Living other sy~toms or peculiarities. 

It is at this point that the investigations of Messrs. Bun sen ai. _ 
KirchhofT may oc properly said to hare commenced. They found 
that when a metallic or other elementary substance is burned or evap- 
orated in a gas flame, and the light of the ilame is passed through a 
prism and refracted to form ii spectrum, the spectrum so formed ' 
bright lines crossing it, which are peculiar to or characteristic of 
metal or element present in a state of vapor in the flame yielding the 
light; or, in other words, the light from one metal or element will 

E resent lines in one part of it? spectrum, and that from another 
nes in a different part ; the light of each metal or element having 
always its own characteristic lines with invariable uniformity. The 
German philosophers have also satisfied themselves that the appear- 
ance- of these peculiar lines in the several sjwetrums may be regarded 
as absolute proof of the presence in the dames of certain metals, and 
that they serve as reactions, by means of' which these bodies may be 
recognized with more certainty, greater quickness, and in far smaller 
quantities than can be done by help of any other known analytical 
method, no matter what may be the nature of the body with which 
the metals are combined. 
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ir themselves most plainly when the 
.3 illuminating power lertst; 



10 neete 

mperature of the flame is highest and it 
hence a hydrogen gas burner, which gives a feeble illumination with 
great heat, is best adapted f,-.r r li. piny" -si* of experimenting. 

The apparatus employ eil l>y J I' -."is. Kin'hliolf and Bunsen in their 
observations b thus described in l'pgyendorjpt Antialen. (See figure.) 
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the form of a trapezium, and resting on three feet; the two inclined 
of the bos, which are placed at an angle of about 58° fi'om each 
carry the two small telescopes B and C- The eye-piece of the 
first telescope is removed, and in its place is inserted a plate, in which 
n slit made by two brass knife-edges is so arranged tliat it coincides 
with the focus of the object-glass. The gas lamp D standi before the 
■lit in such a position that the mouth of the Manic is in a straight line 
with the axis of the telajeope B. Somewhat lower than the point at 
which the axis of the tube produced meets the mouth, the end of a 
fine platinum wire bent round to a hook is pi net- J in tins flame. The 
platinum wire is supported in this position by a small holder, E, and 
on to the hook is melted a globule of the metal or salt of the metal 
which it is desirable to examine. Between the object-glasses of the 
telescopes B and G is placed a hollow prism, F, tilled with bisulphide 
of carbon, and bavin:.' a refracting angle of 60° ; the prism rests upon 
a brass plate, movable a l> nut a vertical axis. The axis carries on 
its lower part the mirror (i, and above that the arm II, which serves 
as a handle for turning the prism and mirror. A small telescope 
d some way off is directed toward the mirror, and through this 
n image of a horizontal scale fixed at some distance from 
is observed. By turning the prism round, every color of 
■ spectrum may be made to move past the vertical wire of the tel- 
■ ii v mmireil posilion of the Fpecirmu thus brought to 
ide with the vertical line. Each particular portion of the spec- 
ie thus corresponds to a certain iHiint on the scale. If the lumi- 

r-ity of the spectrum is very small, the wire of flsfl Atws^, t ma."j 







be illuminated by means of a lens, which throws a portion of the ravs 
from a lamp through a small opening in the side of the tube of the 
telescope C. 

The metals experimented on by Messrs. Runscn and KirchhofF are 
used in the form of chlorides purified with the greatest care. When 
these are introduced into a jet of flame they vohttilizi' (o a greater or 
less extent, and then communicate to the flame the special character 
above alluded to. 

Of the wonderful delicacy of this new method of analysis, our read- 
ers may obtain a realizing sense from the following description of an 
experiment which a recent writer describes as witnessing in Prof. 
Bunsen's. laboratory. In a far corner of the experiment room, the 
Capacity of which was about 60 cubic metres (1 cubic metre = 35.3 
cubic feet), was burnt a mixture of it milligrammes (0.0402 gr.) of 
chloride of sodium (common salt), whilst the spectrum of the flame 
was observed through the slit of Ilie telescope. Within a few mo- 
ments, when the vapor lias time to ililfuse itself throughout the lamp 
flame, a bright and distinct yellow line was seen to cross the spec- 
trum, which remained visible i,,r a few minutes and then disappeared. 
This was the sodium line ; for whenever sodium is present in the at- 
mosphere of the lump flame, and however combined with other sub- 
stances, that particular line never fails to appear. In this experiment, 
it was calculated, from the weight of the sodium salt burnt, and from 
the capacity of the room, that there was present, suspended in one 
part by weight of air supplied to the flame, less than one 20,o0o.0o0th 
of a part of chloride of sodium vapor. But as the reaction of the 
fodium on the specinnn could be easily observed in one second, and 
as iu Ibis time the quantity of air heated by the flame coidd be calcu- 
lated from the rate of issue from I lie (lame, and from the composition 
of the flame, the surprising result, was arrived a I that the eye, iu this 
experiment, was able to recognize with the greatest ease the presence 
of the thro e-millio nth part of a milligramme of chloride of sodium. 
It must not, therefore, be a matter of surprise to find sodium distrib- 
uted almost everywhere, espeeially in the, atmosphere, in which is 
almost always a sufficient quantity to show the sodium ray. The same 
may be also said in a gnat measure of the- rare meta! lithium, which 
gives two sharply-defined lines — the one a very weak yellow line, 
arid the other a bright red line, both toward the extreme end of the 
solar spectrum. 

In regard to the sensibility of the lithium reaction in the spectrum 
analysis, it is stated that in a room of a capacity of about sixty cubic 
metres was exploded a mixture of sugar-of-milk and chlorate of 
potassa, containing nine milligrammes of carbonato of lithia. The 
lamp, being placed at some distance oil', became quickly colored, so 
that the red ray could lie distinctly visible in the spectrum. The 
authors estimated that this sensibility reached the niuo-millionth part 
of the amount taken. 

Messrs. Buusen and Kirchliofi' found in their experimenting, greatly 
to their surprise, that lithium, instead of being a verv rave substance, 
-'as one of the most widely ilist cil.ntcd ..ft I ■lcmenls. They found 

Ul the water of I he Atlantic : In the as I us of marine plants ; in pure 
big water; in the ashes of tobacco, vine leaves, and of grapes; 
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and even in the milk of animals foil on crops growing in the Rhino 

Elain, on a non-granite soil, and in the human blood. In the inothor- 
quors of tartaric mill manufactories, tin- blliia is found to be so con- 
centrattd as to Ira worth eoiuiiiev'.ial extraction ; and the name may 
lie said nf certain ninl.her-liiinors of saline springs. 

The spectrum reaction of potassium is nut nearly so delicate as that 
of sodium ; its spectrum yielding only two characteristic linos, one ill 
the outermost mil, and the other far in the uinlet ray of the solar spec- 
trum — points at which the eye ceases lo bo sensitive to (he rays. The 
presence, however, of one thousandth of a milligramme of the metal 
could be readily detected. 

The rays shown h\ i In- chlorides' ■■■;' barium, si ronlium, and calcium 
are more complicated than those afforded by potassium, sodium, and 
lithium, and require a somewhat experienced eye lor their identifica- 
tion. 1 They arc, however. quite distinct enough to lie easily recog- 
nized, even when salts of those metals arc mixed together; for the 
great advantage of this method of analysis is, that foreign matters 
have mi inlluoueo i.n the results, the chemists bein;_' able to detect with 
certainty the different elements in a mixture containing the tenth of 
a milligramme of the nieials menlione.'.l above, riodimn, with its yel- 
low ray, first appears; aficr thai, the well-defined red ray of lithium; 
next is seen the paler rays indicating potassium; and, after these- 
rays have disappeared, they are replaced by those of calcium and 
strontium, whinh remain visible for some time. The absence of one 
or oilier of these sets of rays shows the absence of the corresponding 
metals. 

We are, then, by this method, placed in possession of an analytical 
process of the most extraordiuiiry delicacy, and can by moans of it 
easily make a qualitative analysis of a compound containing several 
elements. Thus Messrs. Bunseti and Kirehhoff have been enabled to 
exhibit the reactions of potassium, so'/ihib, lithium, calcium, and 
strontium, in several mineral waters ; to show the bands of sodium, 

Cotatsium, lithium, and calcium in the ash of a cigar moistened with 
ydroehloric. acid, and to point out differences in the composition of 
various limestones. 

Si 10 Metals, — But the greatest triumph of Bunsen'a and Kirch- 

Inill's now method of analysis, was the discovery of two new metallic 
elements, lie-lnnging to (he group of alkali mcials. While working on 
tile residue of a mineral wafer from kreiizuneli, in Germany, a spec- 
trum was obtained which cave lines as simple and characteristic as 
those of lithium and sodium, but which were blue, and wore not refera- 
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eppctrum yielded l>v n (lntnc eontiiiuiii_' 111, 1 vnvmr of Btr.-mfiiim iR chano- 
l.v r 1 1 . - ;Ji-. lire of L'ii'i'il linns, II .i. ill;, in". Innvvor. ni-lil I ■ 

||[I»]|',HS ..,',.. -.ii../. . .mil I,lif. To rill II lint! Ill- inl.'ll-.ill r.f lil<J 

i, Ii inlilif.lt ciml Hon sen threw up into l.lm ulr of 111.' 1'iiom, in 111- lerm of 
Due Oust, ii."" pimi. »l fli In riilc iif Klpiiiiium. iin.l II in nm -illy ml yoi.1 lilt' nif liy 
rupli.llv moving ml umbrella ; the lilies immeiliiitoly .'.iiine out unit iinliailerl the 
ri reti'n iv .if the [.l^liiiniln'itllii.niMiiiulili purl of ii millisniinmc of strontium. 
The f'NitNui F-|,-itrnm in .li.tin-iiisii...il l.y ti.n i orv .liMin.'t //n :n lilies, l)V wliii-li 
-lliil'l-il In , I ■ r .-, i iviili n rl rv il sitiiiltli of n niilll- 
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ble to any known element. The indefatigable experimenters, acting 
on the testimony thus obtained, evaporated down no less a quantity 
than twenty tons nf l lie mineral water in i question, and obtained from 
the residuum two hundred and forty grains of the platinum salt of a 
new metal which they have named C.esiom, from the Latin word 
casius, signifying grayish-blue, that being the tint of the two spectral 
lines which it shows. Further brestieBtaom showed the presence of 
cicsmni in other mineral waters, and led to tbe detection of another 
element, whieh, from the circumstance of its yielding two very dark 
red spectra! lines, has boon termed Rubidium, from the Latin rubi- 
dua, dark red. Both of these metal.'- resemble potassium so closely 
that they cannot be distinguished from it by the usual re-agents, o 
before the blowpipe. Their presence in minute quantities can onl 
be recognized by aid of the new method of spectral analysis. 

Properties of (he new M.-lnh. — t'.'rsiuin appears to lie the constant 
companion of rubidium, and has thus far been found most abundant 
in the saline water* of Diirkheimer, in Germany. The atomic weight 
of i-::-i:n'i is 123.4 (11 = 1); Symbol, Cs. It is the most electro-posi- 
tive of ail known elements. 

Caustic Cffisia resembles caustic potash; carbonate of casta IB soluble 
in alcohol, in which reaction it timers from the carbonate of rubidia; 
sulphate of caesia forms alum with the sulphate of alumina- Chloride 
of caisium is deh'|iieseeril like I he chloride of lithium. 

Messrs. Buus.cn anil KirehholT have found traces of rubidiam in 
almost all mineral waters; but it exists in greatest quantity in the 
mineral known as lepitlolite ; some of ivhieh. I'roni Moravia, was found 
to contain about jA^thsof its weight of the oxide of rubidium. The 
atomic weight of it is 85.36 (H = l) : Symbol, Kb. 

Caustic rubidia resembles caustic potash ; carbonate of rubidia ia 
insoluble in alcohol; it can be readily converted into bicarbonate. 
Nitrate of rubidia varies from nitrate of potassa, in crystalline form. 
Sulphate of rubidia is isomorphous with sulphate of potassa, and forms 
cubic alum with the sulphate of alumina. Chloride of rubidium crys- 
tallizes in cubes. 

Anotiter neio element. Thai linn. — Mr. William C mokes, an English 
chemist, also announces the discovery, by means of the photochemical 
process of analysis, of another nt-w element, beltuigiiig to the sulpbur 
group, to which he gives the name Thulium — Or. Sul.ko;, green, irom 
the circumstance of its yielding an intensely green spectral ray. Thus 
far the new element has been obtained in the. form of a dense brown 
powder, from specimens of native sulphur. Its physical and chemical 
properties have not, however, as yet been desenlicd. 

It is scarcely possible to overrate the probable importance to chem- 
ical science of this new and beautiful method of analysis. In fact, 
the discoveries of Hansen and Kirehhoff seem to herald the birth of a 
new kind of terrestrial and stellar chemistry, inasmuch as it extendi 
almost to infinity tlie limii s within wliieh the chemical characteristic* 
of matter have hitherto been confined. "In spectral analyses," ob- 
serve the discoverers of the process, '■ the colored bands are unaffected 

by any alterati it' physical conditions, or by the presence of other 

bodies. The positions, I he re tore, wliieh I In- liner oreiipy in the spec- 
trum, indicate the existence of a chemical property as unalterable as 
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i; i' (Hill lining weights themselves, rind may accordingly be estimated 
ith an almost astronomical precision." 

Xi-'r I ust rutin: id fiir Spectral Analyses. — A new instrument for 
exhibiting the fixed lino^ in spectra, from different sources, far more 
simple than that made use of by Messrs. Bunaen and Kirehhoff, 
has I>c0n described by M. MotlSSOu in PoggendorfFs AmiattMi, under 
the oame of the Spectroscope. The npparatus consists essentially of a 
tube blackened internally, and having at one extremity a plate of 
metal, with an adjustable slit for the admission of light. The prism is 
placed at the other Bxt remity of the tube, so that the eye of the ob- 
server may be brought close to its second refracting surface. The 
tube is attached to an appropriate siand, so that it may be conveniently 
directed to the light In lie i-.\.i mined : and the eye of the observer is 
protected from extraneous light by a small screen of metal attached 
to the tube. The edges of the slit must bo ground perfectly true. 
Tills apparatus does not require .1 <l.n-ki tn-i! chamber or delicate and 
difficult adjustments. In a communication to Si/liman's Journal, July, 
1861, Prof. Wolcott Gihbs states that it can 1>« obtained in New York 
city of Mr. Chas. Sacbcr ; price twenty-live dollare. 



M. Kirchholf, following up the line of investigation described in the 
foregoing article, has recently applied the process of photo-chemical 
analysis to the study of the oonslilution of the sun's luminous envol- 
loping atmosphere. lie maintains, as the result of examinations, that 
the sun has an ignited gaseous atumsphen-, which encloses a eore of 
still higher temperature. If we could see the spectrum of tliis atmos- 
phere, we should delect- the bright lines which are oh ani' 1 (eristic of the 
metals existing in it. and should rceognize the metals Ihemseivea from 
-<■- The more strongly luminous body of the sun does not, bow- 
er, permit the spectrum of his atmosphere to appear. It inverts 
g spectrum ; so that instead of the bright lines which the spectrum 
' i; atmosphere alone would exhibit, dark ones mate their appear- 
" j, therefore, only the negative image of the spectrum of 
sphere. 

study the solar spectrum with the requisite degree of 
■y. Kirchlioij' procured from lln- works-hop "I" Sl.'inheil an ap- 
i consisting essentially of four large IliuL-glass prisms and two 
telescopes. 

With this apparatus the spectra are seen in a hitherto unattainable 

■:' ili-thictness and purity. It exhibits in the solar spectrum 

iliuiis'oiils of line-, wil li such clearness that tln-y arc easily disliriguislieii 

ii-imi each other. It is the autlior's intention to draw tho whole 

■!•■ — ii with hi- rio|i:e-.:l;is. and lie has already done this for 

tho portion which lies between Fraunhoier's hues D and F. 

This apparatus exhibits the spectrum of an artificial source of light 

ictnesa as the solar spectrum, provided only that 

intensity o( the light is sufficient. A omniuoii gas-llame, in which 

"" eompound evaporates, is usually not suuWifca'iX^ V 




with the s; 
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but an electric spark gives with the greatest distinctness the spectrum 
of the nicta! of which the electrodes consist. A large RuhmkorrPa in- 
duction-coil yields electric sparks in such rapid succession tiiat the 
spectrum nan be ohwiTod a- 1 * family as that of the sun. 

A very simple arrangement permits the comparison of the spectra 
of two sources of light". The rays of one of the sources may 
through the upper halt' of i he vertical -lir, while those of another l 
through the lower half. When this is the ease, one of the two spectra 
is seen immediately beneath lie other, and it i> easy to determine 
whether coincident lines occur in both. 

In this manner the author satisfied himself that all the bright lines 
peculiar to iron correspond to dark lines in the solar spectrum. In 
the portion of the spectrum between D and F, about seventy par- 
ticularly well-marked lines occur, resulting from the iron in the sun'* 






Iron is remarkable on account of the great number of distinct lines 
which it produces in the solar spectrum. Magnesium is i mere sling lie- 
cause it produces the group of Frftunlinfer's lines lying in the green 
denoted Jiy Frnunhofer by ft, and consisting of three very strong lines. 
Very distinct dark lines in the solar spectrum concs|K)ud to the bright 
lines produced by chromium and nickel, and we may, therefore, regard 
the presence of these, substances in the sun's atmosphere as proved. 
Many other metals appear, however, to l>o wanting in the sun' 
mosphcre. Silver, copper, zinc, lead, aluminum, cobalt, and antimony 
have extremely brilliant lines in their spectra ; but no distinct dark 
lines in the solar spectrum correspond to these. 

Many metallic compounds do nut give in a gas-llame (he spectrum 
of their metal, because they are not sufficiently volatile. In these eases 
the spectrum may be made to appear by means of the electric spark. It 
is true that in this case the spectrum of the metal of which the e! 
trodes consist and that of the air in which I he spark passes is also s€ 
To avoid the difficulty arising from the very great number of bright 
lines of which the spectrum of every electric spark consists, it is neces- 
sary to have recourse to a particular arrangement. The electric spark 
is allowed to pass at the same time between two similar pairs of elec- 
trodes, the li-.hr nf one Miai'k being allowed to pass through the upper, 
that of the other through the lower half of the slit, so that one s]wc- 
li aim is seen above the other. When the two pairs of electrodes are 
clean, the two spectra are perfectly similar ; when, however, a metal- 
lic compound is placed upon one pair, the corresponding spectrum 
immediately shows the lines belonging to the metal introduced. The 
author has satisfied himself that in this manner even the metals of the 
rare earths, yttrium, erbium, terbium, etc., may be recognized most 
quickly and certainly. It is, therefore, to be expected that, by the 
help of Ruhmkoill".- apparatus, the spectral method of analysis may be 
extended to the detection of all metals. The researches which the 
author has undertaken, in connection with Bunsen, will, it is hoped, 
determine this point.— Journ. f<ir Prakt. Chimie. 
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PHOTOGItiPHS OF SPECTRAL LINES. 
At the last meeting of the British Association (1SG1), Prof. Miller 
exhibited photographs of various spectra, ami read a paper on the 
Bnbjeet. The apparatus by which the spectra may be photographed 
consists of an ordinary camera obsctira attached to I lie end of along 
wooden tube, which opens into a cylindrical box, within which is a 
prism glass, or a hollow prism tilled with bisulphide of carbon. If the 
prism be so adjusted as to throw the. solar ray.*, reflected from a helio- 
stat, upon the screen of the camera, and the wires which transmit the 
iparks from a Kuhmkorfl'er coil are. placed in front of the uncovered 
portion of the slit, the two spectra are. simultaneously impressed. The 
solar beam is easily intercepted at the proper lime by means of a small 
screen, and the electric spectrum is allowed to continue its action for 
two or three, or ais, minutes, as may be necessary. He did t 



that anything was gained in dist.inet.ness Iiy interposing a lens of short 
focus between the slit and the wire which supplied the sparks, with 
v of rendering the rays of the electric light parallel like those 



of the sun, owing to the absorbent action of the glass weakening the 
photographic elicit ; and I lie flickering motion of the sparks being 
magnified by the lens, rendered the lines less distinct than when the 
lens was not used. Although with each of the metals, — including 
platinum, gold, silver, nipper, zinc, aluminum, magnesium, iron, — 
when the spark was taken m air, he obtained decided photographs, 
it appeared that in each ease the impressed spectrum was very nearly 
the same, proving that few of the lines produced were those which 
were characteristic of the metal. The peculiar lines of the metal 
seemed chiefly to be confined to the visible portion of the spectrum, 
ami these had little or no photographic power. This was singularly 
exemplified bv repeating the experiment upon the same metal in air, 
and in a eoatmuotis current of pure hydrogen. Iron, for example, 
gave, in hydrogen, a spectrum in whieh a bright orange and a strong 
green band were visible, besides a few i'ainl lines in the blue part of 
the Bpectrum. Although the light produced by the action of the coil 
13 allowed to fall for ten minutes upon a sensitive collodion surface, 



scarcely a trace of any action was procured; whilst, iu five minutes, 
in the air, a powerful impression of numerous bands was obtained. 
It was remarked by Mr. Talbot that in the spectra of colored llames 



■e of the acid did not inlliieni'e I he position of the bright linos 
of the spectrum, whirh he found was dependent upon the metal em- 
ployed, and this remark has been confirmed by all subsequent observ- 
ers. Bui the ease was very different in the absorptive bands produced 
by the vapors of colored bodies; there the nature of both constitu- 
ents of the compound was essentially connected with the production 
of absorptive bands, Chlorine, combined with hydrogen, gave no 
bands by absorption in any moderate thickness. Chlorous acid and 
peroxide of chlorine both produced the same set of bauds, while hypo- 
chlorous arid, although a sfrongly-coWed vapor, and containing the 
same elements, oxygen and chlorine, produced no absorplive bands. 
A^ain, the brownish-red vapor of perehloride of iron produced no 
absorptive bunds; but when converted into vapor in a flame, this 
gave out bunds independent of the form in wbicn 'A oct.\HY&ci ws&r 






i easy e.xplanatk 
mponnd is dei 

■r simply by the high temperature, just as water is, as: 
by Grove, or, in ail other eases of the production of bright lines 1: 
the introduction of a metafile salt into a flame of burning bodies, ; 
shown by DeviMe. In the voltaiL- pile the dei< import ion must of u< 

• i--iiv take place liv electric action. Th. com] ml gases, pntaaii 

and binoxhle of nitrogen, pave, whan electrified, ihe same series i 
bright bauds, as Fliicker had shown, which their constituents whe 
combined furnish. Aqueous vapor always gives the bright linos di 
to hydrogen and hydro-chloric acid, the mixed aystem of lines, svlii 
could be produced by hydrogen am] chlorine. The reducing influent 
of the hydrogen and other combustible constituents of the burn!t) c 
body would decompose the salt, liberating the metal, which would im 
mediately become oxidized or carried off in the ascending current 
There was obviously a marked difference between the effect of intens 
ignition upon most of the metallic and the non-iuetallic- bodies. Th 
observations of Pliiekcr upon the spectra of iodine, bromine, and chlo- 
rine show that they give, when ignited, a very different series of bandi 
from those whirl i they I hr hi -lied liy absorption. But it i 
to remark that in the case of hydrogen, which, chemically, was so sim- 
ilar to a melal, we have a eoinpai'atively simple spectrum, in which the 
three principal bright lines correspond to Frauoboier's dark lines, C 



three in uieii 
F, and G. 



up a page of type with the. intention of producing a lac -simile of a page 

of printed copy, making the blank spaces between the separate won] 

line exactly the same width in the copy as in the original. 



FEACTTCAL VALUE ( 

A novel application of the stcreo-copo was announced a year or tl 

ago by Prof. Dove, of Berlin. It consists, in the detection of reprint 

matter in the case of luniks, pamphlets, etc., and was based upon t 

impossibility, or at least extreme dilliculty, of compositors, when "' 

M - *he intention of producing a fac 

:s between the separate 
■opy as in the original, vji 
readers may not all lie aivai'e that I lie blank spaces between the won 
which they are now looking at are made by placing very thin stri] 
of lead or type-metal, technically called '-spaces," side by side betwet 
each group of l\ pes ibrming n word, and so arranging them as to ol 
tain each line of the proper length. These lead "spaces" are so thil 
that in ordinary work it is never attempted to get exactly the sami 
number between each word, but they tire put in in greater or Ie.* 
number, according to the way in which the words fall at the end of 
line; that is to say, if tin.' line, as it is set up in type, falls a frille sho 
of the proper length, it is " spaced out ; " and if it exceeds that lengt 
by a letter or two, some of the "spaces" are removed, or thinner oni 
used. In this manner it will be perceived that however accurately tl 
compositor follows the words of his printed copy, and sets up his paj 
in imitation of the original, he is sure to be sometimes incorrect wil 
the spai-ings between the words. A knowledge of these facts led Pre 
Dovd to imagine I hat if a stereoscopic slide were so mounted as to hai 
the original printed page on one side and [lie roct imposed fac-simile . 
thcotber half, an inspection in the instrument would at once dete 
the reprint. And so it was seen to be on trial. The page of prii 



which the eye apparently saw formed by the superposition of the two 
tfercoseopic corpulm presented the remarkable appearance of Dot being 
Ml the ijaniij Hat surface ; nearly every alternate word started up or 
retreated to a different plane from its neighbor : and the whole effect 
iras most strange and disjointed, as if the observer wen) looking at 
three or four superposed sheets el' gla^s, wiih tin- words forming the 
page dotted at. random on different .sides tit' the itlass plates. 

Pursuing the train of investigation thus suggested, l'rof. Dove' has 
been led lo further discoveries. It in known that wires of different met- 
als, drawn through the same plate, are not all of the same thickness, 
for they are of different degrees of elasticity, and after being drawn 
through the piate they expand to different amounts. This expansion 
is proved by the fact that, with the exception of gold, no wire can be 
drawn through the same aperture through which it has been pressed. 
Silver requires the least, force, but the expansion caused by elasticity 
continues for several weeks. It appeared probable lo Prof. Dove that 
in stamping metals something similar would take place, and that med- 
als nf different metals, stamped in tin: same die, would lie of different 
sizes. Tins would be most readily seen in those medals in which the 
impression is symmetrically arranged in reference lo the edge, as is the 
case with the medals of the French Fxhihition, in which the coat of 
arms encircle the French eagle in the middle. One of these in silver 
and one in bronze were placed in the stereoscope, lha eagle being 
fixed in the middle. After some time the stereoscopic combined med- 
als were seen in the form of a. hollow escutcheon, and of the color of 
an alloy of the two metals. Ei idently I he reason of this lies in the 
nonius-like shifting of the individual lines of the impression. This 
same result was also obtained by the Professor with large- gold and 
silver medals, which were kindly entrusted to him by the royal mint in 
Berlin. It was probable that medals obtained by east in n would show 
the same thing, and this was found to be the ease with tin, bismuth, 
and lead. HI ero's crown led to the discovery of specific gravity to de- 
tect an adulteration. The stereoscope may now be used for the same 
purpose. 

PEEBISTENT ACTIVITY OF 1JGHT. 

M. Niepee St. Victor, the celebrated French photographist and 

chemist, has recently communicated to tin: Academy some additional 

researches respecting what he calls "the persistent activity of light." 

He exposed to the influence of bright sunlight for three hours a piece 

of porcelain plate, then heremoved it and laid it upon a piece of paper 

which had been prepared with chloride of silver. Some parts of the 

re intentionally not hid under the porcelain, for 1 he purpose 

of discovering what would be. the difference, if any, between the COv- 

ei"ed and uncovered parts. After twenty-four hours bad elapsed, the 

reclain was removed, and the paper examined, when it was found 

it the silver salts were reduced in that part of the paper which had 

i placed under the porcelain, but no effect was produced in the 

!■ which had not been covered. This led him to conclude that 

solar light communicated activity to some bodies, which they retained 

after exposure to the sun's rays. He then tried experiments with a 

tuiul plate, one part of which was polished and aontlifix ^ajrt. xssaii» 
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rough lit) the surface with strong nitric acid, then washed with alcohol 
mil dried. This plate was exposed to the sun's r:iys for three hours, 
nod then one hall of 1. 1 j « .■ polished part of it. and one half of the rough 
part, were plated under an opaque screen, with the other portions 
under a piece of transparent glass. The plate was then laid upon 
albumenizcd paper prepare I with chloride of silver. After twenty-lour 
hours'contaet— the same lime as with the porcelain — an impression of 
the unpolished portion of thy steel plate, acted upon by the light, was 
obtained; but none from the polished part, nor irom the unpolished 
portion which had been plated under the opaque screen. 

A strip of glass ground or roughened on tie surface, and cleaned 
with iliJiilli'il writer, gaic the same ivsnlt? as the steel plate ; but under 
a violet-colored glass, the light hail less action than under a white 

In a paper upon this subject, M. Niepcc de Saint Victor Bays: — 

It has frequently been announced that light magnetizes a bar of 
steel ; but after removing every source of error, I have found it impos- 
sible to make a needle, solarized for a very long timo under the rays 
of light concentrated by a strung lens, attract another sewing needle 
suspended by a hair, whether the light was white, or colored by being 
made to pass through a violet-colored glass. 

I have also enveloped it needle in paper impregnated with nitrate 
of uranium, or with tartaric arid, and solarized ; I have also suspended 
a, needle horizon tally in tubes containing solarized cardboard, and the 
results were iuvari.ihly of a rie<rfili\e character ; which proves that the 
activity of which I have spoken above is not due to electricity, ai 
some experimentalists have pretended. 

I afterward repeated the first, experiments upon needles very feebly 
magnetized, to see ill could de-magnetize them; but tho results were 
always negative. 

From which I conclude that this persistent activity given by light 
to all porous bodies, even the most inert, in all my experiments, can- 
not even be phosphorescence. It is, therefore, most, probably a radia- 
tion invisible to our eyes, which acts like a gas, since it does not pass 
through glass. 

SEW APPLICATIONS OP PHOTOGRAPHY. 

Important Discovert/ in Photographic Science. — Signor Balsamo 
Prof, of Physics, University of Lneea, Italy, has found a substitute for 

nitrate, of silver, in the positive printing nt' photographs, viz., hydro 
chloric acid saturated wiih phc-phonis, ami diluted with acetate of cop- 
per. Paper imbued with I Ins compound is exposed to the action of 
light under a negative, and when it has acquired a gray color, it is 
removed from the ] ire -sure -frame and exposed lor live minutes to the 
vapors of sulphuretted hydrogen, which ucls upon those parts of the 
paper which have become altered by the action of light, Tho picture 
isafterward toned and lixed in a solution of nitrate of bismuth. A 
decomposition of the salt of copper takes place, and the image, which 

Srmancnt, is formed of oxide of bismuth. 
holographic Printing. — Mr. Sutton, an English photographist, 
proposes the following method of I ransfen-uig a photograph upon wood 
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in order to engrave the design afterwards: Prepare the block as 
usual by coating it with some white substance, ground with gum and 
water ; also take a negative proof oi' (lie photograph in question, and 
get a positive impression li-nui it on paper preparer! with charcoal, 
according to M. Policy's process. This imprison, previously moist- 
ened with an alcoholic solution nt' caustic pulash of moderate strength, 
is now laid, face, downwards, ou the block, anil pressed upon tbe white- 
Gurl'ace by frLtion with an ivory knife or burnisher. On removing 
the paper, tlio design will lie fimiul clearly impressed on the block. 

Photography applied to Anatomy. — An iiiijji.ri.iin I scientific workia 
in course of issue in jMiuiieh — a Photographic. Atlna of t lie Nervous 
System of the Human Frame. The photographs, are taken by Herr 
Albert, the court photographer, and are done with clearness and 
precision. There is an explanation published with the plates, in Ger- 
man and French, by a professor of anatomy ; anil the work is to be 
completed in ten parts, each pari containing live plates), and costing 
alioul eleven shillings and sixpence. The first, part is published, con- 
taining the nerves of the head, which stand out as plain and line as a 
spider's web, in the photograph. The importance of such a work for 
Btudents eifaiiaiimiy can hardly be exaggerated. 

Ingenious Applicatiun <>f Plintur/i-i/ji/i//. — On tin- Chicago and Mil- 
waukie Railroail a very beautiful application of the photographic art 
■■■I the "season passes" and " coinnuitalioti tickets" to prevent 
their illegal transfer. When a person applies for a season pass or 
ticket, he incloses his photograph, taken on » >uinll jjiuniLicd label, and 
this is pasted on the card which lie receives. The conductor of tha 
train can thus see ;>( a glance whether the bearer of a pass or tickot 
carries the evidence of " the right man licing i:i the right place." 

Photngraphsnf lirjar.-l Writing. — M. Silvy, of Paris, has recently 
reproduced photographically one of the curious old manuscripts of 
early literature, lie states that not only is the copy more legible 
than tbe original, but certain passages which coaM not be deciphered 
on the old parchment have been actually revived ; and this is particu- 
larly visible on the last page, where a note, written in German under 
the signature, has become both visible and legible, while (here is not 
a trace of it left on the original. This curious circumstance is ex- 
plained as follows: — " During the photographic process, the brilliant 
and polished parts of the parchment reilei-t light much better than 
those where the ink has been deposited. However colorless it may 
appear, the ink has not lost its anti-photogenic qualities, opposed to 
the photogenic ones of the parchment; ami, I hunks to this opposition, 
black characters may lie obtained on the sensitive surface, iu return 
for in tie h paler ones on the original." 

Microscopic Photography. — Professor Gerlaeh, of the University 
of Erlangeii. has obtained some photographs of microscopic objects 
by a new method, which consists in taking the object itself as tbe 
negative image, and then taking a magnified positive of this image, 
and repeating llie operation, alternately positive, and negative, until 
an image is obtained of such a, size as to present details of structure 

r exceeding in magnitude those obtainable by the most powerftd 
iscopes at present in use. 
e Sun's Autobiography. — Mr. Godard, anEnijfe\\^Wcj^ytvc,\iet , 






has invented an apparatus by which a pencil of the sun's rays 
directed upon a sheet of plnilngraphic pa]>cr, and as the sun makes 
his daily journey, the varying effect of Ins light on the paper is 
recorded by varying depths of shade. It is proposed to have this 
record kept through tin.- year, and through a perils uf years, and thus 
compel tin.' Mini to tell us in bis men hand writing; whether lie preserves 
undiminished the liros of his youth, or i» fading way in a gradual 
decline. 

Photographs of the Sun's Surface. — At the last meeting; of the 
British Association (I8G1), Prof. Airy, the astronomer royal, called 
attention to a large photograph of the sun, which he had on exhibi- 
tion, and especially to the rapid shading nil" of the intensity of the 
light inwards I he outside of the sun's disk. He and the latcM. Arago 
had differed on this very point, — M. Arago maim. lining that the in- 
tensity of the sun's light must increase towards the edge of the disk, 
while he, the astronomer niynl, ventured to maintain the contrary 
Opinion. Here, by this very ingenious process by which Mr. De La 
Rue had succeeded in photographing the. sun's disk, it became palpa- 
ble that his opinion was in accordance with the fact in nature, while 
that of M. Aragocannot any longer be maintained. The photographed 
fact settles the question. 

Photoaraphy an a Reformatory Agent, — A novel and interesting 
application of tile an is now in daily use at I lie famous Mettray colony, 
near Tours, which is the first ami most celebrated reformatory estab- 
lishment in Frame fur young convicts. Every urchin brought to this 
house of correct ion has his purl rait taken tlie moment lie si-ts font in 
it, and another is made on the day of his leaving. The first represents 
the rags, dirt ami misery, the physical and moral degradation, the 
prematurely careworn features, the scowling, cowering, timid, uneasy 
and withal ferocious look ol" the born thief. The second shows the 
same individual transformed by the magic of judicious discipline, 
wliieli includes physical comfort and kind treatment. His dress is 
now clean and neat, and his countenance is redolent of health, con- 
tentment, benevolence aud energy. 



NEW METHOD OP FKODtTCING ON GLASS PHOTOGBAFHIC OB 
OTHER PICT IT RES IN ENAMEL COLOE9. 
At a recent, meeting of the. London Society of Arts, Mr. F. Joubert 
gave 



l account of a new met hod. devised by him, of producing on 
ibs photographic or other pictures in enamel colors which promises to 
dc of great practical utility. After re viewing the history ot them " 
faeturc of staiued and painted glass, Mr. Joubert said: — 

"Having been for many years professionally acquainted with 
printing in connection with the fine arts, and having observed the 
immense development, the. new art of photography has taken, it oc- 
curred to me that if a means could be found to print tins photographic 
image on glass, as easily as it is done on paper, and through the 
agency of some chemical ^imposition which would admit of employ- 
ing ceramic or viti'iliablc colors, and burning them in, a great result. 
would be attained, and a new and considerable branch of industrial 
art might thereby be opened. Considering the n 
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is attempt- which have, from time to lime, been made to introduce 
a substitute lor glass-painting in the decoration of houses, I believe it 
■ el that, a want was generally ll.-lt. fi.ii- supplying the growing 
tasta for pictorial decoration ; for glass-painting is an expensive pro- 
cess, and requires also a considerable time to obtain a perfect result. 
There is a process known aa lithophaiiy, or transparent ehina, or 
biscuit slabs, which arc now made, in Germany principally, and some 
very good specimens can be seen ; but although any kind of subjects, 
on a small scale, can thus be represented, and with a very good effect, 
the slabs are heavy and thick, and can never come into use as a sub- 
stitute for glass-painting. Some few years ago, a new mode, which 
was then termed * potiehomany,' was introduced, which had for a. 
short time very great succor — I allude to the mode, of pasting colored 
prints inside a large glass bowl, or jar, ami applying a thin layer of 
plaster of Parts, in a liquid state, so as to fix the paper firndy, and 
create an opaque back-ground, by giving substance to the whole, when 
seen from a distance. Some very good specimens of this were 
obtained, anil it afforded for a time an agreeable occupation to many 
a young lady. Another mode has also been tried, and some very 
pretty results produced, by applying print.- obtained by lithoehromy, 
or lithographic printing in colors, on n pane of glass, and varnishing 
them at the back with Copal or some such varnish ; these will for some 
time resist the effects of the wcai.lu.-i' when placed in a window ; and 
this is perhaps the nearest approach to glass-painting in point of effect 
yet achieved, but practically it does nut answer, for the varnish will 
nut stand exposure to the weather from outside, and the constant 
cleaning glass requires renders it liable to be injured, so that the 
design soon perishes. 

In the mode which is now for the first time introduced, no such dan- 
ger or liability need be feared, since the color has been firmly fixed 
m the substance, of the glass by lire, and, bring composed of the same 
elementary materials, has become pari of the glass itself, and can only 
be destroyed by the glass 1... j M g annihilated by breakage. 

In order that the- process may be vi-ry di~; belly understood, I shall 
now describe it by reading thai pari of uiy specification which relates 
to the placing the image on the glass, fixing it, and passing it through 
the fire. 

For this purpose I proceed in the following way : A piece of glass, 
which may be crown or lbilti-d glass, being selected, as live from defect 
as possible, is first well cleaned, and held horizontally while a certain 
liquid in poured on it. This liquid is composed of a saturated solution 
of bichromate of ammonia in the proportion of five parts, honey and 
albumen three parts of each, well mixed together, and thinned with 
from twenty to thirty parts of distilled water, the whole carefully fil- 
tered before using it. The preparation of the solution, and the mixing 
up with other ingredients, should be conducted in a room from which 
light is partially excluded, or under yellow light, the same as in pho- 
tographic operating rooms, so that the sensitiveness of the solution 
may not be diminished or destroyed. • 

In order to obtain a period transfer of the image to be reproduced, 
piiM-,- of glass coated with the solution, which has been_ properly 
d by means of a gas-stove (this will only occupy a, fc"« vriviMSjky'A 
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placed face downwards on the subject to be coph.d in an ordinary 
pressure frame, such as is used for printing pantographs. 

The subject must be a positive picture on glass, or else on paper 
rendered transparent by waxing or other mode, and an exitosure to 
the light will, in a tew second*, ui-cording lo flu- state of tin- weather, 
ihow, on removing the coated glass from the pie-sure frame, a faintly- 
indicated picture m a negative condition. To bring it out, an enamel 
color, in a verv finely-divided powder, i.- gc-nth nibbed over with a 
soft brush until I lie whole composition or subject appears in a perfect 
positive form. It is then fixed by alcohol in which a small quantity 
of acid, either nitric or acetic, has been mixed, being poured ove: "" 
whole surface and drained off at one corner. 

When the alcohol li;is completely evaporated, which will generally 
be the case in a very short time, the ghua is quietly unmarked hori- 
zontally in a large pan of clean water, and left, until the chromic so- 
lution has dissolved off, and nothing remains he-id es the enamel color 
on the glass; it is then allowed to dry In itself near a heated stove, 
and when dry is ready to be placed in the kiln for firing. 

It may be stated that enamel of any color can be used, and that by 
careful registering, a variety of colors can be printed one after the 
other, so as to obtain a perfect imitation of a picture ; also that bor- 
ders of any description can be subsequently added, such as those shown 
in the specimens exhibited, without am liability to remove or even 
diminish the intensity of the color in the first firing. 

It will be easy to perceive that this mode of obtaining an image OH 
glass, in an absolutely permanent substance, and of any description, 
color, or size, may prove of considerable advantage and utility (nr the 
decoration of private houses, and also for public buildings. Now that, 
by means of the photographic art. the most correct views of any object 
or of any building or scene — even portraits — can be faithfully and 
easily obtained, 1 need only point out the usefulness of the inodu of 
filing those images, in an indelible manner, for ornamental as well as 
for scientific purposes. 

In large cities, where houses are built so close to one another, it 
how many places may not the process become available, by enabling 
any one to introduce, for a very moderate expense, pleasing or in- 
structive images where common plain ground glass is now used, to 
shut out the sight of a disagreeable oKjcct. :i dead wall, or an Unpleas- 
ant neighbor, without diminishing (he unii-uut of light more than is 
convenient. Even for domestic purposes, lor lamps or screens, or any 
object in glass, the process will be found useful, especially on account 
of its rapidity, which will enable the manufacturer to execute and to 
deliver an order at a very few days' notice. 

Discussion. — Mr. Harvey imputed whether the method now 
ployed for coloring daguerreotypes was applicable to the process just 
described, provided the colors used were such as to stand the firing. 

M. Joubert replied in the affirmative ; mineral colors being us* 
instead of vegetable colors, as in the case of photographic coloring. 
The difference between the two was this : where they applied the 
color to a photograph, or drawing upon paper, the color remained as 
applied ; but any one acquainted ivii h glass painting knew that vari- 
ous colors were acted upon differently under the action of heat ir **— 
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For yellow color they used a preparation of silver aod cop- 
per, and minerals were used more or less in the preparation of all the 
colors for burning in. If the colors were applied by the brush, as in 
the coloring of daguerreotypes, the process amounted, in fact, to that 
of glass painting, properly speaking, iiinfcad of its being a mechanical 
■ ■ as this professed In In;. His (M. .Toubcrt's) object, had been 
to brin n this invention In a purely mechanical result, so as to obviate 
tin; necessity of employing artists for glasB painting. The object of 
the invention was to reproduce photographs or designs in a perfect 
form by mechanical manipulation. 

In regard to the size and colored variety- of the pictures executed, 
M. Joubert said that the specimens he had exhibited, as being un- 
burut, twenty-four by seventeen and one-half inches, were the largest 
he hail yet produced, luit lie apprehended the size was only limited by 
the dimensions of the kiln. There would, of course, be a little more 
care required in manipulating upon a large picture, but there would 
be no difficulty in producing a picture of three, or four feet square. 

In regard to the combination of colors capable of being burned at 
the same lime, he could not, at present, gh e a definite opinion. The 
specimens exhibited were almost all of one color. Ho thought 
it better to produce them pcricctly in [mmorhrome in the first in- 
stance, and having mastered the difficulties of manipulation in one 
color, then to go to three or linn- colors. lie would call attention to 
one specimen, having a colored bnrdcr with an edging which had the 
;arance of ground glass. It was. however, produced by a coating 
ux. The colored border was also added, and was burnt in at the 
time with the white enamel, — all in one firing, — showing that a 
and white enamel could be accomplished at the same time. He 
had been able to produce four colors in one burning. He had no 
dolibt, with improved manipulation, a variety of colors could be pro- 
duced at one firing ; but all glass painters were aware that, to attempt 
to produce* perfect copies of picture-, with all shades of colors, would 
be to branch into another line of art. Instead of being mere printing, 
it would become regular glass painting. It had been his object to 
avoid that from the first,. As regards price, he believed the pictures 
could be afforded lor ei^ht shillings (two dollars) per square foot. 

Mr. Ilawes said thai the members of the society must, have arrived 
at the conclusion, from what they had heard, that there was a new 
application of one of the newest and most recent discoveries connected 
with the art and industry of the present day. Photography, a young 
art, was applied in a new form, and with greal facility, to produce 
most beautiful effects. They sometimes saw decorations of windows 
which, though beautiful within, had a very unsightly appearance from 
the outside; but here they had both sides equally beautiful. It was 
an invention of a peculiar kind. It was pure photography applied to 
glass, with this addition, that. if. was burnt into the substance of the 
glass, and became as durable and indestructible as the glass itself; and 
this he apprehended constituted one of the chief merits of the inven- 
tion. It would enable them, he trusted, before long, to obtain copies 
of beautiful pictures for decorative purposes, at comparatively small 
cost. 

1S« 






M. Battdrimont gives, ■ iii ''"' result ofliis researches upon the chem- 
ical action of eolar light, that, contrary to the opinion generally enter- 
tained, chemical rays exist throughout; the whole extent of tne solar 
spectrum. The lints o1isi.tv.v1 also loud to the belief that each species 

of colored light possesses a special action, and that each may be com- 
pletely in er t with regard to certain matters, but, on the coutrary, 
very energetic with respect to others. Another series of experiments 
enables M. Jiaudriiuonl. to establish tin; inllucuee uf the various colors 
of the spectrum upon the development of vegetation. Thus, for in- 
stance, nq colored light permits vegetables to go through all the phases 
of their evolutions; none of them have flowered or fructified. Violet- 
colored light is positively injurious to plants : they absolutely require 
white light. — Paris Con: of the Photographic News. 



In a paper on th-. above subject, presented to the British 

tion (lHtil) by Prof. W. Thomson, the author prefaced his remarks 
by drawing attention to some principles previously established. It is 
a principle of irreversible action in nature, that, " although mechani- 
cal energy Is indestructible, there is a universal Icmleuey to its dissi- 
pation, which produces gradual augmentation and diffusion of heat, 
cessation of motion, anil exhaustion of potential energy, through the 
material universe." The result of this would be a state of universal 



rest and death, if the universe were finite and left to oliey 
laws. But as no limit is known to the extent of matter, seiene r 
rather to an endless progress through an endless space of action, 
volving the transformation of pole nihil energy through palpable nio 
into heat, than to a single finite mechanism, running down like a clftt.'k 
and stopping forever. 1l is also impossible to conceive either the be- 
ginning or the continuance of life without a creating ami overruling 
power. The author's object was to lay In-fore the Section an applica- 
tion of these general views to the discovery of probable limits to the 
periods of lime, past anil future, during which the sun can be reck- 
oned on as a source of heat and light. The subject was divided 
under two heads: 1. On the secular cooling of the sun; 2. On the 
origin and total amount of the sun's heat. We do not know certainly 
that the sun is losing any heat at all, and it is certain that some heat 
is generated in its atmosphere by the influx of meteoric matter, and 
it is possible that the amount, thus generated is so balanced as to 
compensate the less by radiation, it. is also possible that the sun is 
now an incandescent liquid mass, radiating away heat either primi- 
tively created or line- gen era red by the falling in of meteoric matte: 
From astronomical ce.n si dev.it i'>ns, he showed that none of this mattt 
can come from space beyond the earth's orbit,; and !>y cou-ideratioi 
dei Ivcd from the disturbances of the inferior planets and the zodiacal 
light, the author had shown i lial the amount, of meteoric matter could 
not be nearly enough to give a supply at the present rate for 300,000 
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years; and these anticipations have been verified by the recent re- 
*earches of Lc Vender on the motion? of the planet Mercury. Then, 
from further con side rat ions connected with the motion of comets, he 
shows that this meteoric matter must be derived from spaces \i-.vy 
near to the sun. He then proceed- to estimate how much the sun 
cools annually, and concludes that it cannot be more than 1°.4 Centi- 
grade annually. He then shows, from facts derived from various 
sources, chemical arid astronomical . 1 liat [lie certain limits are entirely 
inconsistent with some of Darwin's geeilogical estimates of time. Under 
the. second head, the author shows that the statement which he first 
made still holds, with undiminished ibtve, ■ -that meteoric action is not 
only proved to exist as a cause of solar heat, but it is the only one of 
all conceivable causes which we know to exisl from independent evi- 
dence,. The reasons for this are again given at length. And he con- 
cludes it is, on the whole, most probable that the sun cannot have 
illuminated the earth for lOO.nuO.OoO years, and certain that it has 
not for 500,000,000 ; and as to the future, that the inhabitants of the 
earth cannot continue to i-iijuy the lie: hi urn I heat necessary for their 
existence for many million years longer, unless some sources now un- 
known to us arc. prepared in the great storehouse of creation by Him 
.,!,,..-■;■:■ ■ :■■■■ II 

NEW PrROMETEE. 

Serious difficulties have hitherto presented themselves in the con- 
struction of a really exact pyrometer. M. Noble, an engineer at 
St. Petersburg, has long been engaged in the study of the heat 
developed by furnaces of various kinds. As the result of his experi- 
ments, he has recently brought out a very simple apparatus, most 
easy of application ami exact in its indications. This apparatus con- 
sists essentially of a cylindrical vessel or chamber composed of plati- 
num or other refractory substance, capable of withstanding a consid- 
erable dogree of heat. This chamber is connected by a tube with a 
pressure-indicator or manometer. Bourdeu's is found to answer well. 
I In- ws-i'l is placed in the furnace, and the tube is passed through a 
luted opening in t lie side, thereof, ami is cnmicctcd at its outer end 
with the manometer. By using a very sensitive liourdeu'g manome- 
ter, and by adding thereto an apparatus for showing the number of 
revolutions of the needle or indicator, the increasing temperature for 
each degree will be readily arrived at, allowance being made, of 
course, for the atmospheric pressure on the apparatus itself. 

THE PHENOMENON OF REG ELATION. 

In the year 1850, Prof. Faraday directed the attention of scientists 
to the remarkable lint thai two pieces of moist ice, when placed in 
eon tie -i , will unite, even when the sui rounding temperature is above 
il' J Out. Toihe phenomenon in ([iiestion the term " regelation " has 
been applied by Tyndall, who has made i In' la- t. above mentioned the 
basis of a theory ni' I he plasticity of ice, in accounting |br the descent 
..i glai-icr-. Several theories have been advanced to explain the facts 
if regelation. Faraday explained it by assuming, tVi&x o. \jM\Av\e, ut 







n rctaiu its fluid condition only when in contact with i< 
one aide, but freezes when tou'hed by ice on both sides, the general 
temperature remaining the same. This explanation — with all defer- 
ence be it said — is simply a re-stat<incnt of the. fact, and not an 
MJgnment of a physical cause. Person maintains that the solu- 
tion of ice is a gradual process, the ice pa mine through i 

link' slates ill' i ]M-i>~ily lo till: condition of ii I i< 1»1 «. ■ 1- lie considers ire 

as essentially colder than the water in contact with it ; that a 61m of 
plastic ice or viscid wait-]' lies between the ice and the water, aud 
that heat is constantly passing I'mui the water to the ice through this 
film. The water therefore heroines colder and finally freezes. This 
view is adopted by Prof. J. D. Forbes. Neither Person nor Forbes e: 

K'lins why a thin film of water in contact with a mass of ice hasorea 
ve any other temperature than the ice itself, nor why water at ( 
should give off heat to ice at 0°. Prof. James Thomson's theory is, in 
his own words, as follows : If to a mass of ice, at its melting point, pres- 
is tending to change its form be applied, there will l>e a continual 
iesaion of press nn s applied to parl.ieuhr part: liquefaction occur- 
ring in these parts through the lowering of flic melting-points by pres- 
sure — evolution of the cold (sic) by which the so melted portions had 
been held in the frozen state — dispersion of The water so produced iu 
such directions as will aft'ord relief to the pressure — and re-congela- 
tion by the cold previously evolved of the water on its being relieved 
from this pressure: the cycle of operations will then begm again; for 
the parts re -congealed, after having been melted, must in their turn, 
through the yielding of other parts, receive pressures from the ap- 
plied farces, thereby to be again lii|Uciied, and to proceed through 
successive operations as before. This theory certainly appears to be 
tenable in the ease of glaciers, or wherever great pressures arc ap- 
plied, as iu the moulding of ice under a hydrostatic press, but its 
application is, to say the least, doubtful in the case of simple contact 
between email masses of ice. Moreover, Faraday has shown that 
pressure is not necessary in revelation, Of the numerous experi- 
ments which he has instituted, (lie following appears to us '' " 
convincing. Two round cakes of ice, convex upon the upper sur- 
faces, are placed in water of ordinary temperature and then sunk 
beneath the surface by little weights of wax or spermaceti. Two 
such pieces of ice touching each other gently at a single point freejto 
together. In this case no sensible capillary action takes place in 
consequence of the figures of the masses of ice. Faraday did not 
succeed in obtaining ivgclaiion with melted bismuth, tin and lead, 
nor with glacial acetic acid, or saline bodies. lie considers the phe- 
t therefore as peculiar to water. — Silliman's Journal. 



In most works en phvsics, reference is made to the dilatation of 
water when cooled down to near the freezing [mint, and to the bene- 
ticc.nl effect of ice being thus caused to fluat, instead of sinking and 
clinking up our rivers. The fact is also mentioned as a remarkable 
exception to the general law of expansion of liquids iu proportion as 
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tiey are heated. Thus, Arnot.t, in his Physics, designates it as "a 
most extraordinary exception to the law of expansion by beat and 
contraction by cold," pi-o Iiu-ltii; unspeakable benefits in nature, ■•(..■. 

Id Brande's Dictionary o!' Silence it. is said, "In jfeneral, nil liquids 
expand and contract in proportion as they are healed and cooled, but 
to this law there is a remarkable and anomalous exception in regard 
to water." 

In Kemp's Phases of Matter, London, 1855, we are told, " There 
is a most remarkable exception to this law of expansion in the ease of 
water. Ice, as every one knows, swims upon water, and of course is 
lighter, that is to say, heat does not expand ice, lint, on the contrary, 
contracts it. Whatever may lie the cause, il. is one of the most strik- 
ing instances ofdesign that 1:^11 bi: witnessed i:i nature, and were it 
nr.l I or it, the gloU.i would U' scarcely habitable by man. Did water 
obey (he usual law in this respect, it would fall to the bottom as fast 
Of (tamed." 

Considering the pi'VjT'v-s of science down to the close of the eigh- 
teenth Century and its si ill furl bee advances to the jjre.se nt day. it is sin- 
gular that this alleged anomaly should have been so long taken for 
granted and stereotyped in works on natural philosophy. It is many- 
years since it was questioned by members of the Philadelphia Mechan- 
ics' Institute, because of itsin isisteiuy with facts familiar to them. 

It was stated that it. presented no " remarkable," " peculiar," " curious," 
" extraordinary," or "anomalous" exception, nor any exception at all 
to any law, but was in strict accordance with the one that governs 

tin:- sola liiii -iii ion of liquids — that if ice did not float, the fact would be 
ail anomaly. 

It was affirmed that, if our lakes and rivers were fluid metals, with 
their surfaces congealed in winter, the solid portions would swim as ice 
swims; and the proofs offered were that pig- of lead and tin float in 
liquid lead and tin, and that the like takes place with gold and silver, 
zinc, copper, and iron, as may be daily witnessed in the factories. 
The inference seemed to be that most, if not all, solids are teas dense 
than are their liquids at certain temperatures, and tlio-e who doubled 
this were asked to name a liquid, either vegetable, animal, mineral, 
metallic, in which portions solid i lied do not. swim. IV ax, pitch, rosin, 
fat, sugar, sulphur, and other substances, were named as affording no 
of the common doctrine, 
jmssing into the solid state, the molecules of every liquid assume 
arrange me nt more or less peculiar to it, and, is this must take ef- 
t at some point of the dec reusing temperature, it. matters not where 
that point is as respects the common law of expansion. It no more 
affects that law than the journey of a traveller is affected by hisstop- 

C" ig a moment to exchange a word with a friend. It neither affects 
previous nor his subsequent progress — has, in fact, nothing to do 
with either. 

The temperature of solidification of course differs in different sub- 
-i;ni, ■<■>. _ . i j ~J so docs the effect. It is the molecular arrangement that 
diversifies the crystalline structures, and consequently the properties 
of solids; that gives to each a "grain" and character peculiar to 
'" In the soft, metals, tin- crystalline teUura would hardly be wia- 
but it may be vividly brought out, even VftViaA^vj <sn&aa%% 
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ANNUAL OF SCIENTIFIC DISCOVERT. 

mesa just before solidification is completed. In iron foundries, the 
moment when the crystals arc forming is often indicated by a rising 
of the metal in the gates of a mould, 

It is known Unit the n-ysi.illin^ itractare of metalsis deranged by 
rolling, stamping, forging, wire-drawing. ;nnl other processes, but it u 
not commonly known that this effect is temporary. — that they have 

Kwer within themselves to recover their pristine formation. This we 
ve noticed in drawn wire and pipes oi block tin. When of pure 
metal, they are soft almost as lead, and yield to flexure as silently ; 
but if laid aside a few years, they give out when bent the crackling 
noise by which bars of the metal are characterized. 

A very interesting fact is mentioned by Seoresby. He found in 
the Arctic regions that water congeals there in an almost endless va- 
riety (if geometrical litres, of which he enumerates five classes — the 
Lunellar, the stclliform (which is most general, and occurs chiefly when 
the temperature ia near 32°), the regular hexagon (which becomes 
thin and diminishes in size as the cold increases), aggregates of hexa- 
gons (whieh occur chiefly at low temperatures), and, lastly, combina- 
tions of hexagons wiili spines or radii. — Arctic Regions, voL i. p. 
■132. — Phil. Journal Franklin Institute. 



Ground ice is the ice found under the surface of the water in rivers. 
It has engaged the attention of men of science on account of its appa- 
rently unnatural position, and also the attention of practical men be- 
cause of the mischief it may occasion by accidental obstructions, such 
as a branch of a tree in a mill-course, when this water is charged with 
icy particles. Sir. Hichard Ailie has published a p:i|ieriu theJournal 
of the Chemical Society on tliis subject . lie believes that he was the 
first to state that ground ice is formed in the coldest part of the 
stream, and that the small crystals, as soon as formed, are carried along 
by the current and submerged and cnlaugled by plants, etc. In De- 
cember and January, IStiii-1, he searched for ground ice where he 
had previously found it; but, although the frost was severer than it 
had been for sixty years past, he found it only in one locality, viz., on 
a stone covered over by the water of a rivulet at Duddington, near 
Edinburgh. Other observations have led him to the opinion that the 
position of ground ice is one of lodgment merely, in opposition to the 
notion that tho water has frozen in the bed of the river, the current 
preventing its freezing in its natural place — the surface. In a note 
on Mr. Adre's paper, the eminent chemist, Dr. E. Falkland, gives his 
opinion that the format if in of ground ice, which takes place only in 
rapidly-flowing streams, depends upon the fact that ice, like other 
crystalline bodies, deposits itself more readily on rough surfaces 
(freezes, in fact, at a higher temperature) when in contact with such 
surfaces than wilhiu the mass ofliquid itself Hence when a rippling 
stream is cooled to 32° ice crystals attach themselves to the pebbles 
at the bed of the river and form nuclei for further deposition. 
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In a number of the Bibliolhcque I. 'nimriu'lh </c Gcnfoe, Prof. Shutiy 
has printed a memoir on i Ik-si- i cmarkable grot toes. The plainer La 
Baume, near Beaaacon, seems to have been the first to attract the 
attention of philosophy 'rs, which appears to be not only a great con- 
servator, but also a great .producer of ire. In 1 7-J7, when the camp 
was at the Saone, the Due de Levi had the ice taken from the cave in 
agreat many carts; yet, in 1743, the cave was re-supplied with ice, 
which covered the floors ami walls, and was suspended as stalactites 
from the roof. As the mean teiiipei at nee ol" (lie .-nil wln-re the grotto 
exists is several degrees above I In ■ freezing point, a change must take 

tlace between the interior and the exterior, in which, lor a time, the 
eat taken off must exceed that received. M. Shuny gives the theo- 
ries of Prevosf, Pietet, and others, and then, in a seeoud (.art of Lis 
memoir, gives an account of his own excursions and investigations, 
especially in the glaciers of Jura, in ISoI-IU. He gives the follow- 
ing as the causes of the formation of ice : 1 luring [he winter the heavy 
cold external air falls through the holes of the grot to, displaces the 
less cold air, and freezes the water in the grotto. In the warm sea- 
son, the heavy cold ,-iir <-a>inot he displaced, and transmits heat feebly, 
while the radiation of the walls and roof, and the heat of the soil, melt 
only a small quantity of ice, whi.-h ali-orlis min-li heal when passing 
to the liquid stale. In addition, tin- branches of the trees which over- 
shadow the openings of the cave, the exposure to the north, the vege- 
tation which covers the soil, the incessant evaporation of the surface, 
attenuate as much as possible the cliects of the solar heat, ami main- 
tain the e.i!,l of the upper part of the grotto. In January last M. 
Joret. Willi two i-i>in|i;iiikniK, visited the ice cave of the Vergy, in the 
Alps. They passi-d (lie night at (he Convent of the Chatreuse, in 
the middle of a long valley, a situation of severe beauty. Thenee 
they descended by a steep road, a quarter of a league long, to the vil- 
lage- Pralong ilu Reposoir, when? tliej halted. The mountaineers 
affirmed that nothing could be found in the ! - grand cave " but water 
and vapor, hut had not, been there to see. The entry to the grotto 
was found to be free. The snow had slid down towards the bottom 
of the valley, when' it tbi-un-.l a I hi.-k lay er. Ilrautifiil stalactites hung 
from the roof; perfect silence reigned : very dry ice appeared every- 
where in the form of columns, slabs, inclined planes, etc. There was 
ow anywhere, and the atmosphere was very still and 



cold. 
John 



THE PRODUCTION OF MIST AND HA: 



The production of uiisl is the subject of a note by the veteran Dr. 
ohn Davy, in the Edinburgh I'liiloso/ihii-nt Journal. The cause 
usually assigned lor mist is the access of cold air and its admixture 
with warmer air, saturated or nearly so with moisture, strikingly ex- 
emplified in our autumnal and winter logs, when the water, owing to 
the heat absorbed during summer, is of higher temperature than the 
inflowing air. Dr. Davy, however, refers to another cause, not so 
mnch noticed, viz., a mild moist air coming in contact with a solder 
air, equally humid, resting- on cold surface, w'nelVv ui Villi or -sa,\fcT, 






about the end of winter or beginning of spring. He describes 
which he considers to liavi- been thus formed in the lake district of 
I 'mill" -rland. To a similar cause, also, be refers the phi 
termed sweating, which is the precipitation of moisture on walls and 
flagged Moors excluded from the influence of fire, lie also attributes 
to it warm south wind, succeeding a very cold north wind, the dejjo- 
rition of a large quantity of moisture which he once saw on the pic- 
tures in the gallery of a nobleman in Devonshire, and quotes '" 
saying of Homer, — 

" The floutli wind wrups (Tie mountain -top iu miat.'* 

The Freezing nf Water and Formation of Hail. — This s m 
has been investigated by Prof. Dal'our, of Lausanne, who has pub- 
lished the following conclusions ris I In' result of hi a researches: — 

1st. When water is kept in suspension in a fluid medium, free fi 
all contact, it seldom freezes at 32° Fab. The liquid stale is pre- 
aerved at 23° and 14° above zero, and even at 13° oelow zero, Fab. 
2d. Solidification is produced under divers influences (contact of 
lolids, etc.). 3d. [.'nelur suitable circumstances freezing may be p 
Yoked at a temperature lower (km ;l-_'' J , and solid s 
analogous to hail. 4th. Hail is probably produced « 
globule" suspended in an agitated atmosphere are coo 
than 32°, the condensation and congelation of vapor on their si 
contributing to increase their size, nth. The principal characteristic* 
of hailstones may be .iuil.al.ly explained in supposing their origin t 
have been that which has been indicated above. 

THE FREEZING AND BOILING POINTS OF WATEB. 

M. L. Dul'our has communicated to the French Academy th 
results of some interesting experiments showing that water and eei 
tain other substances maybe maintained in the liquid condition i 
temperatures much beyond the point at which they usually pats int 
either the solid or vaporous state, by phu-iug them in a thiid menstruui 
of the same density as themselves, and with which they are not misc 
ble. Globules of water thus suspended in perfect <.-• [tiilibrium retai 
the fluid condition through a much longer range of tcuiporati 
is possible under other circumstances. 

The boiling point, of liquids is known to vary considerably, and to 
be particularly affected by the nature ot' the vessel in which the liquid 
is contained. With water the boiling point is higher in a glass than 
in a metal 111- vessel. When the surface of the glass has been specially 
elennsed with oil of vitriol the discrepancy becomes still more markei 
When placed under the conditions of a water hammer, in which it ta 
entirely free from air, and contained in a glass tube, Donne 1 
shown that it may, by careful heating, be raised to l!i.i° Cent, w 
™>* Dassing into the vaporous condition. The deviation in such ci 

'ibuted to the force of adhesion existing between the liquid ant 
"face of the vessel, and the absence, of air from solution. 
- Dufour's experiment; 1 , however, il'.e result cannot be attributec 
absence of air, or to the adhesion of the liquid to a solid ; " " 
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the contrary, contact with a soliil produces :in iii-t.mt gush of vapor. 
His first experiment is u follows : — Some linseed oil is heated in n 
dish lo 105° Cent, or 110° Cent., and a few drops of water dropped 
in, which sink to the bottom of the vessel. Tin- moment they touch, 
a sudden formal Ion 'it' vapor takes place, and the globule, a little less- 
ened, is repelled a short distance from the bottom. It again sinks till 
it touches, when it again boil-, and is again repelled. While the 
globule is floating through the oil no evaporation takes place; it is 
Only on coming into contact with i he solid that vapor is formed. 

M. Dufotir'a next experiment consist* in using a medium having 
the same density as water, and in which, eonscquently, the globules 
remain in equilibrium, permanently limiting in the centre; the 
:■.: rapnble of bearing a Louiperature above luO°, and not 
being misciblc with water. Essence uf cloves, to which a small qiian- 
tity of oil baa been added, constitutes atluiil answering to these condi- 
tions. Water remains floating in round spheres with perfect freedom 
of motion in the centre of this mixture. Under these circumstances, 
if beat be carefully applied, a temperature far above 100° Cent, may 
In' nl i taincd without the ebullition of the water ensuing. 120° Or 130° 
Cent, is frequently reached, and spheres of water ten millimetres in 
diameter have been thus raised lo 1 ■U.i' J and lou^ without cliungiii!f. 
.Smaller spheres, one to two millims. in diameter, have been raised to 
170° and even 176° Cent.: that is to say, a temperature at which 
steam has a tension equal lo eight atmospheres (or one hundred and 
twelve pounds). The. waler used had not been prepared; it was 
neither distilled nor freed from air. At, these high temperatures the 
globules were as calm and transparent as at 111 . When the globules 
came into contact with a solid, then ebullition instantly ensued. If 
carried against the side of the vessel or against the bulb of the ther- 
mometer, a sudden formation of vapor was the result, and the globule 
was repelled some distance from the point. By touching the globule 
when at 110° or 120 11 with a glass or metal roil, or, belter, a point of 
wool or charcoal, a similar ell'cct was produced; an explosive forma- 
tion of iteam taking place, and the globule being driven away as if 
the point had exerted some repulsive force. 

These phenomena may al-o be produced with other liquids treated 
under the same conditions. Chloroform may be so heated when 
floating in a solution of cloi ide of zinc to a temperature of 90° or 100° 
Cent. 

By means similar to the above, M. Duf'Hir lias equally succeeded in 
retarding the freezing of water. A mixture of chloroform and oil of 
■weet almonds is made, in wliieh globules of water tloal iu equilibrium. 
By cooling the mixture, the water scarcely ever freezes at 0° Cent. 
I is temperature sinks to — 6°, — 10° before congelation occurs, and 



lobules have even been reduced to — 20° Cent, without solidi- 
fying. Ultimately the globules either pass into solid grains of ice, or 
•imply I'lve/.c on the siirtace. depending on the size and amount of 



-lob, 



reduction in temperature. The persi-ouro with which the water 
retains the liquid stale, is however, remarkable. The mixture eon- 
l i::,ini the globules may lie shaken, and foreign bodies introduced, 
without solidification resulting. By tombing the sphere, however. 
with a lump of ice, congelation is immediate!) ctlcctc4. Wum «na 
It 
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globule solidifies, the congelation of others still fluid may he rffecWJ 
by bringing them in contact with the frozen particle. Different 
effects art; I ims produced, depending on the temperature and the siio 
of tlie spheres. Sometimes the spheres bmoteng solidify suddenly, 
but remain separate ; sometimes tiny combine together, the one join- 
ing on or else enveloping the other at the moment of congelation. 
Irregular spheres formed of concentric layer? ami other varied shape* 
are thus produced. The author traces a resemblance between these 
frozen particles ami tin; shape and structure of hailstones, which he 
conceives may he fortm-d by a process somewhat analogous. 

Other substances besides water present the foregoing phenomenon. 
Thus M. Dufour has experimented with sulphur, phosphorus, and 
naphthaline. He finds that when melted sulphur is suspended in a 
solution of chloride of ziuc having the same, density as itself, the tem- 
perature may Vie reduced to 70° or 50° without, solidification taking 
place. In this instance, the liquid condition possesses remarkable 
stability. When the globules of sulphur remain fluid at 50° or 60° 
below the usual temperature of solidification, their change of state 
constitutes an interesting object. Globules half a millim. in diameter 
Bometimos remain liquid at ;">° Cent, for several days. Solidification 
is best provoked by contact with a piece of sulphur. Phosphorus in 
like maimer may be reduced far bchjw -11'"' Cent, without solidifying 
and small globules may even be reduced to 5° or 6°. Many other 
substances would doubtless present I lie above phenomena. The prin- 
cipal obstacle lies in the difficulty of finding suitable menstrua. 

Ailililitmnl Kr/it-.riinrnts on the. liniliiiij Point.' of Solutions. — 
boiling point of water is raised by the addition of a soluble salt, i 
the addition of a strong acid, and this augmentation of the t 
temperature depends upon the relative amount of salt or acid adde 
as the case may lie ; but hitherto no general fWnuihe have been given 
to express the relation between the augmentation of boiling tempera- 
ture and the relative weight of the substance added to the water. 
Mr. T. Tate, has performed a series of experiments, with the v 
obtaining some laws on the subject ; anil states that ho has found, for 
certain chlorides, nitrates, and carbonate*, that the augmentation " p 
boiling temperature may be approximately expressed in a certa 
power of the percentage fit' (he salt dissolved. 



In a recent letter to Sir John Herschel. in reference to the rt 
searches of the latter on solar radiation, Prof. Tyndall states that h 
has been for some time experimenting on the permeability of onr at- 
mosphere to radiant heat, and that he a— 1 -'"' 



e of oxygen and nitrogen which forms tt 
body of our atmosphere, in, as regards the transmission of heat, 

Eactical vacuum. The results from which the opacity of the a 
ve been inferred are all to be ascribed to diffused c 



inly to aqueous vapors. On Oct. 10, last, he found the 
' common air in the laboratory of the Royal 
i made up of three components, — the fin" 
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due to the pure air being represented in magnitude by No. 1; the 
Stroud iluc to the trans pare nt aqueous vapor by No. 4<> ; ami the 
third due. to the effluvia of the locality, Find the carbonic acid of the 
.-or by No. 27. The total action 'it' its foreign constituents was cer- 
tainly sixty-seven times that of the atmosphere itself, while the 
■ ■ vapor alone exerted an action at least forty times that of the 
air. On Oct, 18. l'roi'. 'J.\ i id all mack: a series of obsi rv a lions on the 
moon from (he roof of the Royal Institution. From six concurrent 
experiments, he says; '• I was compelled to in lev that my thermo-e lee- 
trie pile lost more licit when presented to the moon Ihau when turned 
to any other portions of the heavens of the same altitude. The effect 
was equivalent to a radiation nf cold from our satellite. I was quite 
unprepared lor this result, which, however, you will at once perceive 
may be an immediate consequence of ihe moon's beat. On the even- 
ing in question a taint halo which surrounded the moon, and which 
was only visible when soiiL'lu for, showed thai a small quantity of pre- 
cipitated vapor was afloat in the atmosphere. Such precipitated par- 
ticles, in virtue of their multitudinous rellee lions, constitute a power- 
ful screen to intercept the terrestrial rays; and any agency that 
removes them and establishes the optical continuity of Ihe atmos- 

Elierr must assist tile transmission of terrestrial heat. I think it may 
S affirmed that no sensible quantity of the obscure heat of the moon, 
winch, when she is full, probably ci institutes a large proportion of the 
total beat emitted in the direction of the earth, reaches us. The heat 
■ :\ absorbed in our atmosphere, and on the evening in ques- 
tn.it! it ii. is in part, applied to evaporate the p reel pi tat cd particles, 
li'.'iiri' to augment the transparency of the air round the moon, and 
. 1 1 pi 'ii a. door in that direction tin- the osi-ape of heat from the 
race of my pile. The instrument was furnished with a conical reflec- 
liir, the aicular area of which was i erv many limes that of the moon 

itaclf." 



CONDUCTION < 



- GASES. — BY G. MAGNUS. 



The cooling of a body in vacuo depends simply on tin: exchange of 
heat bv radiation between the cooling mas- and the encircling envel- 
ope. If the space contains gas, an ascending eurrcnl is firmed, which 
accelerates Ihe ctniliii^. added to which the property which the gas 
has of transmitting heat, or its diathermancy, concurs in producing 
cooling, provided the gases can conduct heat. Dulong and Petit, in 
enunciating their law of the loss of heat, have neglected the last two 
actions, manifestly because they are infinitely small compared with 
Ihe influence of the ascending currents. Since then, it has been uni- 
versally admitted that the differences in the cooling of the dillcrent 
gases depend on the different mobility of their particles. Cooling 
■ l.-u-e nuieh more rapidly in hydrogen than in other gases. 
Wilh the same amount of heat, this gas expands not more, but less, 
than atmospheric air; the changes in densilv in the former gas are 
ci the latter, lint it. is He- dill'erenee of sped lie gravity which 
- currents. If, fherclbrc, dilfercut gases by contact with a 
v. ; inner I mdc all become equally healed, the currents in those gases 
which have a greater co-efficient of expansion must Vie greater \,\sia vo. 
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the rest; for example, in carbonic acid more tlian in hydrogen. A 
[.hi* is not [In. rase, it. must: cither be a-sumcd lli.it the. friction of th 
gaseous particles against each other is so groat that the influence o 
the. greater expansion is neutralized by it, which will with difficulty 
bo admitted, or it must be assumed tli.it gases by eontaet with a ' " 
body become heated to a different extent. Such a difference in 
derive of heat would take place it' tin- gases had different capacities 
for heat ; btit a? tin: specific 1 " ■:: is of hvdn>gcn nnd atmospheric air are 
the -ami:, then, remains no oilier explanation for the more rapid cool- 
ing in hydrogen, than that this pas can transmit heat from particle to 
particle, in other words, can conduct it. and lb ;il it po-scsi's this prop- 
erty in a higher degree than other gases. Its low density appeared 
to be in disaeeordanee with this idea, and it appeared necessary ti 
decide by experiments how far it is founded. 

The impulse to these experiments was given by a repetition of Mr. 
Oovc's interesting observation, according lo which a platinum wire 
is less strongly heated when surrounded by hydrogen than by atmos- 
pheric air, or another gas. In this repetition it was found that hy- 
drogen exerted its preventive action iwii when a layer only 0.5 mil. 
thick surrounded the wire, and it was the same whether the lube con- 
taining it. was in a horizontal or vertical position. In such a narrow 
tube, especially when it is horizontal, currents can scarcely occur; 
and when there are none, there remains no other explanation than 
that hydrogen conducts heat, bitter than other bodies. 

The simplest mode of ascertaining whether a gas conducts beat 
consists hi warming it from above, and obsen ing the action on a't.her- 
uioiuetcr placed within. It might be objected to this method that, 
even with heating from above, currents in the gas iniirlit lie formed, 
and that thereby the temperature indicated by the thermometer ii 
various gases might be different without any difference in conduct! 
bility. 

There is one method of testing this objection ; for if, in fact, a 
gas can conduct heat, the temperature assumed by a thermometer in 
a space heated from above must be lower when the conducting sub- 
stance is wauling than when it is present : that is. it must be lower ir 
vacuo than in a space filled with. air. 

In order to ascertain whether this was the case, a glass apparatus 
was used, in which a thermometer, observable from without, wa» 
firmly fixed. It could lie filled with different gases, and these could 
be variously dilated. The upper part of this apparatus was mi " 
taincd at the same temperature, namely, that of' toiling water, i 
the temperature was observed which a thermometer introduced into 
the interior ultimately assumed. Of course the experiments witl 

apparatus were not made without numerous precautions; it was 

particularly necessary that the whole apparatus should be always 
under the same conditions, so as to give off the heat imparted to tl 
always in the same manner. For thi j it. was necessary that the space 
surrounding it should always be at the same temperature. In these 
experiments, the temperature ol'the surrounding space was 15°. 

In this way the following results were obtained: — I. The tern; 

ature which a then nclcr ultimately a -ninie • in a space heated ii 

'""■■ differs when this space is filled with different Leases. 2. In hy- 
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drogen the temperature is higher than In any other gas. 3. la this 
■ are is higher than in vacuo; and the denser the gas 

is, I in' higher is the temporal are. 4-. Hence, hydrogen conducts heat 
like metals. 5. la all other gases the temperature is lower than in 
taetto; and the denser they are, the tower is the temperature. 8. It 
cannot hence In.' concluded that. ;im-> do not conduct heat, lint only 
that they do this in so small a degree that the action of conduction is 
cancelled by their diathermancy. 7. This remarkable property of 
hydrogen is evinced not only when it moves freely, lint also when it is 
contaiucd between eider down, or any loose substance which hinders 
its motion. 8. The great rouductibility of this gas is a further con- 
firmation of its analogy with metals. St. Hydrogen conducts not only 
heat, but also electricity, better than other gases. 



IN RAEIFIED AIR. 

Dr. E. Frankland, in a recent paper on the above subject before 
the Royal Institution, stated that in the autumn of 1859 he burnt 
candles protcHed tVoin dr:i light on (lie suminir. of Mont. Wane and at 
Chaniounix, with the view of determining I lie effect, of various degrees 
of atmospheric, pressure on the amotinl of combustible matter con- 
stimeil. He found, as the average of live experiments, that a stearine 
candle diminished in weight 9.4 grammes, when burned lor one hour 
Ht Civatnounix, and 9.2 grammes when ignited for l.lic same length of 
time' upon Mont Blanc. These ex peri incuts went to prove that, the 
ratio of combustion wa9 almost, indopcndenl of the density of the at- 
mosphere, as the pressure at the two places varied several inches in 
the barometer. But when burning the candle cm the top of the 
mountain it was noticed that tin; flame was not so brilliant as in a 
more dense atmosphere. These results induced him on Ilia return to 
England to make experiments with a coal-gas flame burning in a (jlasa 
jar under different pressures of the atmosphere, produced by artificial 
arrangi-monts. lie passed the gas through a governor valve, secured 
a unitbrni flow in the burner, and the experimental (lame was placed 
at one extremity of a fiunseu's photometer. Near this flame was 
placed a similar jet surrounded with a glass shade, but it was permit- 
ted to burn freely in the air so as to comjiare it with the other llame 
that was subject, to variations of alniosple.-rii' pressure. From data 
gained in this way, Prof. Frankland was led to the conclusion that 
the rarefaction of air, from atmospheric pressure downwards, produces 
a uniformly diminishing illuminating power until the pressure is re- 
duced to about 14 ins. of mercury, below which the diminution of light 
proceeds at a less rapid rate. Thus, an amount of gas which would 
give a light equal to 100 candles when the barometer stands at 31 ins., 
fin' a light, equal to only HI. J candles if the barometer fell to 
The question, however, whioh Professor Frankland found the 
most difficulty in solving was, the decrease of luminosity of' the tlame 
with the decreased pressure of air, while the combustion of the gas. 
waa about the same in quantity in ixith cases. His final conclusion was 
|]i.,i lids anomaly was due to the circumstance of a greater quantity 
of air finding access to the interior of the llame. 
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Prnr. nelmlmltz, in ti recent lecture before the Royal Institution on 
Musical Acoustics, by means of Prof. Wheats tone's wave apparatus, 
illustrated his views of (he simple :iiu-i;il waves winch produce simple 
and compound niu-i< a I 501111 its, ritn.1 a No explained and illustrated what 
are called harmonics. If a musical note be produced from a 1k>1], mi 
open string, or from almost every instrument, a practised ear can de- 
tect, in addition (oils proper note (say (.'), in ,,-iave, 12th, etc. Every 
touo tlius contains its own harmony. To facilitate the prcception of 
these harmonies, the Proti.-?*it' hud arranged a scries of eight tuning- 
forks, each fastened to the ends of horse-shoe clcctric-magnetfl and 
joined to resonant glass tubes tuned to a precise note of the fork. 
The mouths of the tubes were provided with movable covers, which 
might be removed l.y means of I breads, whose ends were fastened to 
a set of piano-forte keys. The tuning-forks were made to vibrate by 
means of intermittent electric currents, and the intensity of each 
note could lie regulated by opening the tube, more or less completely. 
By means of this apparatus many interesting points connected with tbe 
Buhject were illustrated, and by combining the various sounds iho 
Professor succeeded in producing a remarkable imitation of the vowel 
sounds (u, o, ah, a, e, etc,) The lecture was concluded with remarks 
on the physiology of the subject and on its psychology, i.e., the effect 
which musical combinations of sound have on tbe soul. 

PHONAUTOG KAPHT. 

For several years past a French physicist, M. Scott, bas been en- 
gaged in experiments on the fixation of sound upon a prepared tab- 
let, in tbe same way as photography fixes luminous images; and has 
met with considerable success in this new art, which he. has named 
Phoiiaiit.ography. At. a recent nice! nig of the French Academy a short 
communication was made by the discoverer, in consequence of the 
publication of some experiments in the same direetiiui made by other 
gentlemen. This communication was dci otcd eliii-llv to a description 
of certain illustrations laid before I lie members, and would be unintel- 
ligible to the general reader h irliout the diagrams. The subject, how- 
ever, being of immense importance, and likely now to attract great 
attention, a short account of what bas already been done by M. Scott 
will perhaps tie considered uf interest. 

The problem which first required solution was the artificial con- 
struction of an ear, by means nf tubes and diaphragms, so as to imi- 
tate, as nearly as possible, (he human car in its power of collecting 
sounds of every degree of intensity, and transmitting them to a deli- 
cate membrane placed at the extremity. After numerous essays, an 
apparatus was constructed which possessed the above qualifications; 
the membrane was seen to vibrate visibly, and in a diifereut manner, 
with each audible sound or note ; and if a pin or si vie were fastened 
to this membrane, its point would 1 r;:' 1 " tbe wruulcrfnlly iieaulil'ul and 
complicated curves and circles ,'ippertaining to t he elements of sound. 
The next difficulty consisted in finding n sensitive surface upon which 
•is style could mark the imprint of it." movements; for the vibra- 
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tions of the aerial pen were so delicate that if any appreciable finN 
were required to effect the transcription, the resistance would at once 
stop all movement. This difficulty was at last overcome by employ- 
ing a strip of thin paper, upon which was deposited a film of lamp- 
Mack obtained from I lie smoke (if burning bodies. This sensitive sur- 
■ 1 along by clockwork agency, in front of the vibrating 
style, so tliat the sui-ei'Srii,- movements of t In- latter shall not impinge 
one on the other, when the result is a series of lines written on the 
paper, composed of the rno.-t complicated systems of curves, and form- 
ing a natural autograph of the producing sounds. 

Of course it will lie understood thai the above is intended more as 
a brief outlino of the principle of M. Scott's instrument than as an 
exact description of its individual details. In reality, especially in 
the one recently made, it is far more complicated than would be im- 
agined from this brief sketch; but the phonographs produced by it are 
marvellously perfect. Every separate source of sound has an individ- 
uality of its own. The sounds of different imi-icnl instruments, for 
■■■ easily distinguished from one another, and from the hu- 
man voice. This biter, more over, gives different traces, according to 
its character — the sweet, sod voice of a female, especially when sing- 
ing, ln'iiig characterized by great beauty and harmony iu the curves 
impressed on the paper; in those produced by the harsher voice of a 
man, the curves are Larger and move rugged-looking; whilst in a 
shriek or a shout, or in the harsh, discordant sounds of instruments, 
the waves arc irregular, unequal, and broken up into secondary 
vibrations of all degrees of amplitude. 

An oration, delivered with varying rapidity, and with the pitch of 
the voice greatly modulated b different parts, has a very striking ap- 
pearance in its phonograph. Ilapid!y-s|iokeu pans have the curves 
crowded together, whilst iu others tiny are widely separated. The 
loud tones of the voice arc shown by the written wavea rising to per- 
haps half an inch or more iu li,i :; ii[, whilst the low tones are not more 
than the eighth uf an inch hi ■_■!]. The modulations of the voice are thus 
shown very beautifully by the varying height of what may be called 
the letters of sound. 

The fact of being able to make spoken sounds record themselves 
permanently on paper is of itself most singular and astonishing ; hut 
it it. is ever developed, as the inventor says it shortly will be, to suffi- 
cient perfection to enable it to take down speeches, which maybe 
written off verbatim, it. is difficult, to imagine the importance of the 
"" overy, whether it be in respect to the unimpeachable accuracy 
le process, the entire ;d.senee of trouble and expense in reporting 

.y articulate sounds, or the great saving of the time and the exlianst- 

g labors of reporters. 

JTN BtTILDlNa. 




a paper on the above subject rend he Ion- the Institute of British 
'.leet-, by Mr. T. It. Smith, the author, after referring to the ei- 
cnts of il. Blot on the 1 rail-mission of sound through a pipe one 

unl yards long, through which a ivlii-iper was di-iinetly II Me. 

s exception discovered by Mr. ScoU YJ».w*A V) \Vu 
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ordinary law of reflection of sound when the m 
against a reflecting surface at an acute angl 
order to combine reflection ami resonance in 
building, there should lie an irnlined surlace nlmve the head of the 
speaker, to reflect the sound down upon the audience ; the walls 
should be covered with wood, ami there should lie a space above the 
ceiling and under the floor. But in thus assisting the transmission of 
sound, great care should be takqn to prevent echoes. To avoid echoes 
by reflection, the bead of tin- speaker should In' near the ceiling, or a 
sounding-board should be placed above liim, s<> thai the sound may bo 
propelled onward ; and the surface of the walls should be broken by 

Eillars or draperies, particularly at the end. The vibrations caused 
y resonance- should also bo prevented by draperies, or by breaking 
up the surface by projections. Mr. Smith isdcn-d a short parallel- 
ogram, with a semi -circular end, as the form best adapted forbearing; 
the speaker being advanced to a forward position among the audience. 
The most difficult of all building? for bearing a speaker, he said, are 
parallelograms of four llat sides, and with a high flat ceiling. Mr. 
Scott Russell strongly enforced the necessity of breaking up the surface 
to prevent reverberation; and. alluding to the different effects of the 
transmission of sound in lull ami in empty rooms, he observed that the 
best possible means of making sounds distinctly audible in large rooms 
is to cover the walla willi headings, or mouldings. 

VISION AND SOUND. 

Prof. Stokes, in a note to a paper in the Philosophical Magazine, 
No. 126, observes: — -The remarkable phenomenon discovered by 
Foucaulf, and rediscovered and extended by Kinlilioff, that a body 
may be at the same time a source of light, gi-i big ■ .ut rays of a definite 
refrangibility, and an absorbing medium, extinguishing rays of that 
Bame refrangibility which traverse it, seems readily to admit of a 
dynamical illustration borrowed from sound. 

We know that, a stretched string which, on being struck, gives out 
a certain note (suppose lr- fundamental note), is capable of being 
throwu into the same state of vibration by aerial vibrations corres- 
ponding to the same note. Suppose, now, a portion of space to con- 
tain a great number of sueli sti-cl'-hed si rings, forming thus the ana- 
logue of a "medium." It is evident that such a medium, on being 
agitated, would give out the note above mentioned; while, on the 
Other hand, if that note were sounded in air at .1 distance, the. incident 
vibrations would throw the strings into vibration, and consequently 
would themselves be gradually ext.iugiu-hed, since otherwise there 
would be a creation of ins riea. The optical application of this illus- 



1 WATER BAIIilMETKR. 



A water barometer which had been const rue ted thirty years ago by 
Prof. Daniel], in London, was lately removed and put up in the Crys- 
1 Palace at Sydenham. About a foot and a half of class having 
i broken off the lower end of the barometer tube, Mr. Negretti 
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Bocceeded in dexterously joining on a piece of j!"Iass '"be to the broken 
end. Tin) tu he in qucsli"u is about thirl y-four feet lung, and it was 
filled with water from which every particle ol'air had been driven by 
a jot of steam froui a boiler. Tin" strain was permitted to pass into 
the tube, which bad its. lower part situated in a, vessel (illi'il with dis- 
tilled water, ami upon a vacuum being idnned in the tube, and its 
top hermetically scaled, the water ascended in it to a height of thirty- 
two feet nine iuclies. This is equivalent lo a column of 28.84 inches 
of mercury. As a change in the. atmospheric pressure, which causes a 
variation of an inch in a column of mercury will cause a variation of 
more, than a foot in a column of witter, so the changes in the latter 
nil] be more than twelve limes as groat a- in tin" (brincr; and many 
oscillations nl'l hi- atmospheric pressure, which otherwise would escape 
observation, will be noticeable. In gales of wind and heavy storms, 
the water inside of the long tube of Darnell's barometer trembles, and 
sometimes moves rapidly np and down as if animated by a spirit. 

NEW PLUVIOMETER (BAIN-GAUGE.) 
Common pluviometers consist of a square funnel fixed on the top 
of a roof, its narrow end being provided with a stopcock, and commu- 
nicating with the interior of an apartment. The mouth of the funnel 
is generally a square toot, or some other square measure, in size ; once 
a day the stopcock is opened, and the water in the pipe measured in 
pints, quarts, etc. We thus learn how much rain has fallen on a 
square foot, or other measure, within the lapse of twenty-four hours; 
but tliis is all — we know nothing of the duration of each shower, the 
size of the drops, their number, etc. To supply this deficiency, M. 
Heme Mangon, of Paris, has invented a new pluviometer, which he 
calls a ptuvioscope. 

Suppose a long strip of paper to be rolled on a cylinder, and then 
gradually unrolled by means of clockwork, so that in the course of 
twenty-four hours every part of it may have been exposed to the open 
air. It is evident that, the length of paper unrolled will be propor- 
tional to the length of time elapsed ; so that every hour and minute 
may be marked upon the paper. Now it the latter be so prepared as 
to receive the impression of a drop of rain, it is clear that its size and 
the precise moment of its falling may bo ascertained. M. Ilernd 
Mangon prepares his paper with a solution of sulphate of iron, and 
then, after it has become dry, rubbing it with finely powdered galls. 
A drop of rain falling cm paper thus prepared leaves a well-defined 
black spot, which will reveal all the circumstances of the shower. If, 
for instance, the spots are small ami lew, the shower has been a mere 
sprinkle ; if small and nuiuer.ius, a quiet but. rather obstinate shower ; 
i! large, and many of them run into one another, the shower has been 
a violent one. By this contrivance, M. Heme Mangon has ascer- 
tained the number of showers that fell within given dates, and even 
the number of drops that tell, on a given spot, during some of these 
ihowers. For instance, he ascertained that, on the flfitb of last June, 
al half past eleven, a. m., the number of drops which loll, per hectare 
(n space of about two and a half Kngli*h acres), in one uvivoiSK^-Mi. 
one thousand eight hundred and twenty-six unlive-tvi, Uw, 4tov«, \*i\xv.>i 






extremely small ; whereas, on the 28th instant, at three-quarters past 
eleven a. m., in a heavy shower, only ninety-four millions of drops fell 
per hectare in the course of a minute, the drops then being very 
targe. 

TUB COHESION FIGUEES OP LIQUIDS. 

This is _ .... 
col Magazine, to the beautifully varied figure 
• if iviiii v. liii'i-i'iirv, etc.. by oil lit lavender, creosote, or other liquids 
dropped thereon. When one liquid is added to another and solution 
takes plate between them, (here is always a breaking lip of the cohe- 
sion of one Or Other liquid; where there ia no solution there may be 
simply adhesion. In both eases one liquid exhibits the characteristic 
phenomena of cohesion. The essential oils are but slightly soluble in 
water. If we place a drop of "il of lavender on the surface of the 
water, the adhesion of I lie water will cause it to spread 01 
but the cohesion of the oil immediately begins to reassert itself, the 
film opens in a number of places, forming long irregular arms of pro- 
cesses resembling the pattern assumed by wood when it has been 
much worm-eaten. These processes tend to gather up into separate 
disks or tentneules ; the adhesion of the water spreads them out ; the 
cohesion of the oil struggles to prevent this, and soon prevails; the 
almost immediate issue being the formation of the original drop into 
a number of disks with sharp, well defined outlines and convex sur- 
faces. The action often is so rapid and the pattern so complicated, 
that it requires repeated observation to become master of all the 
(ihenomena winch are represented in a plate. Mr. Tomlinson con- 
siders this to be the resultant of the cohesive force of the substance, 
its density, and the adhesion of the surface 011 which it is placed, and 
believes that every independent, liquid has its own cohesion figu 
He gives a detailed account of his experiments with creosote, earl* 
acid, ether, oil of clove-, olive oil, etc. lie also suggests a mode of 
applying these cohesion figures in detecting adulterations. Chemi- 
cally pure water should be used as the recipient. If mercury be sub- 
stituted now figures are obtained from the same liquid. 

THE BATHOMBTEE. 
At the last meeting of the British Association, 1861, Mr. C. W. 
Siemens described an instrument, under the above name, designed to 
indicate the depth of the sea withoui submerging a line. The s 
water being considerably less in density than I lie rocks which con 
tute the crust of the earth, Mr. Siemens showed. by considerations 
derived from the integrals expressing the attractive force of any shell 
of the crust of the e.ii'th, that the depth of water under a ship must 
vary the total attractive fin-iv of I he earth to such an amount as would 
become sensible to a very sensitive instrument. He, therefore, devised 
one, consisting of a body of air inclosed in a strong glass cylinder, b 
to Support, by its olasl icily, ;l column of mercury contained in a tube 
open at the bottom and flipping into it, kept at a uniform, temperature 
by being surrounded by melting ice. The tube containing the mer- 
cury ends in a ball above, from which rises another tube and ball, the 
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npper ball being si ill continued into a similar tube. Abovo the mer- 
curv. which rises to tin- mi'MIe of the lower 1ml I, oil of juniper is put 
until it reaches the middle of the upper ball, and then colored weak 
spirit is placed above the oil. The length of the column of mercury 
may be considered as a measure of the total gravitation of tho earth, 
and The variations ui' this length are rendered very sensible by the 
differential apparatus, consisting of the two halls, and read off on a 
scale of about three inches length attached to the tube rising from the 
upper ball. The instrument hangs in the cabin of the ship. Govern- 
ment were kind enough to send a vessel with the author and the 
instrument to the May of Biscay to make experiments with it, and its 
indications of the depth of water under Ihe ship were found to be 
within less than ten per cent, from the truth as determined by the 

1 MOVEMENT OF SEA AND LAKE WATER. 

The fact that the movement of sea and lake water is confined to 
e surface is proved by the eireuuist.auee, that while the inclination of 
nd (where the bottom, near the shore, is composed of that material) 
may be seven horizontal to one perpendicular within the range of the 
tides and waves, it often stands at only two to one a short distance 
below, or at the natural slope of sand in still water. This is the case 
on tho shore of the Lake of (ieticva. near Vcvav ; and a similar result 
was observed at Clicrli'mrg, with respect to ihe small materials thrown 
into the sea for Ihe formation of < Ik- breakwater, and which took a 
slope, below low water, of one to one. 



Mi 



TITE GYSATOEY MOYEMEXT OF A LIQUID MASS. 



We translate the following from the Presse Scientifique des Deux 

M. Perrot presented to the French Academy, in the mouth of Oc- 
tober, 1859, a note, in which lie expressed t.l pinion that the gyra- 
tory movement which manifests itself in a liquid mass, while it is 
running out through a small circular orifice in the horizontal bottom 
of a cylindrical vase, is an immediate effect of the diurnal movement 
of the earth. M. Magnus, on the contrary, had attributed the gyra- 
tory movement to the perturbation occasioned by a material obstacle 
or an exterior movement in (lie convergence of I lie In | aid molecules 
toward a common centre. M. F. Laroque has just reexamined the 
question, and numerous experiments, made on a zinc cylindrical vase 
of larger dimensions than those employed by M. Magnus, have led to 
the following conclusions: — 

First. If there exist uear the orifice any obstacles which modify the 
rectilinear convergence of the molecules toward the orifice in diame- 
tral planes, there may result a gyratory movement which changes 
sensibly the physical constitution nl' Ihe liquiil vein, But this move- 
ment propagates itself only to a very short distance I'roiu the orifice, 
and never rises gradually to the surface whenever the liquid is more 
than about four inches in depth ; nor in auv case does it communicate, 
itself to the liquidm 



Second. During the discharge the liquid molecules do not move 
from the circumference toward the centre — they fall. 

Third. In the experiments of M. Magnus and M. Perrot, where 

they lime observed a in. i m-i in- lit ill' rot, it inn of the liquid mass, at first 
sensible at the surface above the orifice, and rm instant after the dis- 
charge had commenced, this movement had existed before the dis- 
charge. 

Fourth, The gyralory movement of n liquid muss, during the dis- 
charge. 'rl.M'i'vrd by M. l'crrot, was not an immediate effect of tho 
diurna! movement of the earth. 

I >i ■■■ i-iii:' afterward an opinion given by M. Babinet at the time 
of the first experiments., that nil I he riivrs of the northern hemisphere 
have ei tendency to the right side, as an effect of the movement of the 
earth, M. Laroque arrives at this conclusion : that, "in the actual 
state of science, the flow of liquids cannot render manifest, is any 
!, the rotary movement of the earth." — Scientific American. 



hydraulic row Eft. 



I A wonderful example, says the London Mechanics' Magazine, 
Sept., 1801, of what, hydraulic pressure acting through suitable ma- 
olunery can effect, is seen on the application of what is known as 
Armstrong's hydraulic apparatus ;il the Swansea docks. The pipei 
which convey the water, at. a pressure of seven hundred pounds (o the 
wpiare inch, extend a mile and a half; the hydraulic power being 
available at any point throughout this length. J!y this agency, ren- 
dered so docile as to be. almost within the control of a child, though be- 
fore it the strength of the elephant sinks into insigniiicance, the gates 
are opened, the bridges swung, the sluices worked, and all the hercu- 
lean labors of the doeks performed. Man, no longer a mere drudge, 
exhausting his puny strength in endeavoring to counteract the forces 
of nature, employs these leaves one against the other, and renders them 

P obedient to his will. Mechanical science first taught how power 
might he ginned at the expense, of speed: the steam engine anil the 
hydraulic press were an advance beyond this point of compromise, 
placing unconditionally in the hands of man a power which can 
scarcely be calculated ait a multiple of a man's work in foot-pounds. 
Tho only iiuport.anl practical objection to tin; universal employment 
of the stupendous power of hydraulic pressure wherever it may be 
made available, is the danger arising from the necessary steam appa- 
ratus erected in the vicinity of warehouses, in consequence of which 
increased rates of insurance Ihvoiuc chargeable. To remedy this ob- 
jection, it has been proposed lo cstabb-ii central stai ions lor the gene- 
ration of hydraulic power, anil to distribute this by means of mains 
laid along the principal thoroughfares in proximity to wharves and 
warehouses, to which tho power required for working cranes and 
hoists, or for any other purpose, would be conveyed by branch pipes. 
Thus a molive-power of any amount, certain in application, and under 
perfect control, would bei-oine available, with I he advantage, in point 
of safety and economy, of dispensing with scparale steam power for 
each esiahlishmont. 

The full importance of the results which would follow the applic 
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tion of this system are but partially shown in an arithmetical state- 
ment giving the mere pecuniary savin*} in actual hoisting. Tlie speed 
«iil] which 1 hi; wiirk ran be. done, ami -hip* or bargc.a loaded or 
cleared to make room for others, is a most important element in the 
calculations of the owners of wharf properties. Under the present 
System of manual labor applied to cranes ami hoists, lilting forty tons 
through forty feet in twelve hours, by the employment of six men, 
must be considered a good, day's work for the latter. Tlie cost per 
tou in this ease would !.■ between six and seven pence; whereas, by 
hydraulic power, two hundred ions could be raised lo I In- same height, 
in the same time, at a cost of about one anil eight-tentha of a penny 
per ton. 

The simple an 1. 1 urn- tie a 1 statement shows that the cost of the pres- 
ent system varies from one halfpenny per ton per foot, for a "short 
lift," to one-sixth of a penny for a il high lift;" this being the actual 
Cost of tabor, without taking into calculation the interest of capital 
vested in machinery. By the application of hydraulic power under 
the proposed system, the cost of raising one ton our loot high is re- 
indueed to about one-sixteenth of a penny; allowance being mode, of 
tlie rate of hernl'i-Jive pur cent., for the interest of ihe capital ueees- 
aary tr> establish the mains and the entire working machinery. At 
the Liverpool docks, the comparative expenses of the two systems 
liave Leon calculated by Mr. Hartley, as bearing the proportion of 
eight to twenty-two in favor of hydraulic power. 

RESISTANCE OF CAST-IRON TO PRESSURE. 

The following statemmits are derived from a paper on the above 
subject, recently read by Mr. John Brings be lore, thi English Associa- 
tion of Foremen Engineers. 

There is a limit to the pressure which should be put infernally to 
cast-iron, anil there is a limit also to tlie thhlm-HS of metal to be 
used for cylinders of hydraulic presses. Such a statement might, at 
the first blush, appear lo be irrational. The general opinion is that 
the thicker the iron the greater its resistance to pressure when the 
bore remained the same size. This he believed not to be the case, 
and Mr. Joseph Bramah bad long ago the same opinion. At the time 
that one of the press cylinders employed in raising the tubes of the 
Britannia Bridge had burst asunder, a workman, once in the employ- 
ment of Messrs. Bramah. thus wrote to the ,1/tc'ffi iocs' Mttqa-iiie. 
(Sept. 20th, lM.il")): — " At Bramah's wo never (bund presses in con- 
stant work stand more than three tons ('(5,721.1 lbs.) on the square inch, 
and the greatest pains v.x-iv taken to obtain the most approved kinds 
ofiron — mixed qualities — to cast cylinders from. 1 have seen press 
cylinders stand 7,tK»0 lbs. and even 8,000 lbs. on the square inch un- 
der proof for a short time; but we never could trust them to work 
with SO uiui'h, and cast-in >n then was far superior to thai of the pres- 
ent day. Increasing the thickness of the metal in press cylinders was 
seldom success l"ul. I have known metal seven inches thick stand as 
well as that of ten and one-ball' inches, Ibr presses with r; 
diameter. The thicker the metal, the greater appeared lo be the Ail- 
ticully in getting it eijual and homogeneous throughout." 
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The experience of Mr. Brigfre was of a similar character. He 
side red that, many c'tsl-iron cylinders wore cast too thick, under the 
snpposilion l.!i;tl. they wi'i-(> s M ■< j 1 1 lt ill proportion to their thickness. 
There ia a limit to the strength of tf <tl~( -ii-ori cylinders, as it relates 
in iln'ir tUokneM, ainl eflbrta should be made to obtain thinner cast- 
ings, .13 they were more uniform in strength, more dense, and better" 
calculated to sustain pressure. 

The general eonrln.-ions arrived al by Mr. Briggs were as follows : 
Throe tons per circular inch lie ronsidoro.l to be the bursting pressure 
of press cylinders. The maximum thickness of metal, when all due 
care had been exercised in ils composition, should not be more than 
the radius of the bore "f the cylinder. Two tons per circular inch 
was a safe pressure tu work up to, and this he should pronounce W " 
his own .standard. 



LUNAR TIDES ON TOE AMERICAN LAKES. 



We lmve ri'i-oivtd train r.il. (Intlmltl. I". S. A.. I lip fat linviui; emits, in (he 

.■■mill.' I " K.^i-ti-m- i.j-J! |.uiii,r Tl 1..I l\';iv -itiit \ ii..ii] I.:,k,s," 

tii'tili-d Ijv liiru I.. III.' AmiU'il hi' sVi", ni ill,- K.ieiii-1'rn lor ISf.ll, [ip. lilr-17] : 

I ■«■_'!.! Hi'.i. '] n Tiii.ii- i, ..|.[iii-ii,.- I lnnir :iu mtmiti-i) bi'furf! the moon's nu-riduu 

pans.isre, Mio"olfvjillniior tlic Ink--- siirt'.t ■■ i ■■ !• :■ ,r. ; - ■_ iv-.i in r.„- 

mwmil eoliimn, »Ii»iiM I.- "."!'-, in lu-it at ri.ns.i. Tliis ordiniil,' is fieri vi .1 f 

■■I- .i tn-:Un. w]iinli(iiri'H:t.7lwr, or, for the nearest deriniiils ,.,i tl 

|il hit-. :!.. 17, from whii'li iv ili'ilucl "l.ii ■'. :n,l .:■ i \'w nr,lm:ito, WJftS. 

i' '■-'■■ !'■"■ Mil 1 1 I iii- i'i i i"i>, i'nr - nix m.™ -diurnal tti.lt j," read ■* tlnve si 

(lliirnnl tides." 

Page l~l, iltli nntl ]n!h lines from ( Ell.' lop, for " equal In n.403 inches," 1__ 
■'i |Hil t...i.n!-iii!-|i ^.-' s imi . ,,., , . i ■rn.iii.l I .-!i :.u-- -.\i t,.|,. f'.if-rli.'t'-iliili- 
liilii'il llli-nil for tli^purtOfeliii'tiiiO." mail ■■ 111...- ;.:■, 'n .;.; ishiu i. ■ :! Co r th e port ' "' ' 




CHEMICAL BYSTHESIS. 



The Paris correspondent of XMimfin's Journal (see No. 92, Mureh, 
1861) makes the following interesting statements on the future of 
Synthetic (Jlioiui.-it.ry, or tin- prospcelive manulhrluiv ill' organic sub- 
stances by tin.- aid of chemical lon-es only. lie says: — ■ 

The most remarkable scicnt.ilir event of modem tiinos is the publi- 
cation of a treatise on chemistry, proceeding on the same plan in 
organic ehomistrv aa has Leon adopted lor a century past, in mineral 
chemistry; that is, Ibniiing organic snli~t miners synthetically by com- 
bining their elements by the at' I <if chemical forces only. The author 
who has performed tli muiisti-ations by this method is Berthelot, who 
has been occupied with organic synthesis since ho first Unvoted himself 
to chemistry, Bert.helot is not a vilalist; lie is convinced that "we 
may undertake to form, tie now, all the substnnres. which have been 
developed from (In.' oi igin "ft hings, and to form them tinder the same 
conditions, by virtuo of tin- same laws ami by nil- tins of tlie same forces 
which nature employs [or i licit- format ion." Let its hasten to add a 
ipon which Berthelot properly insists, and which it is 
o recognize, between organs and the matter of which they 
ted. "No chemist pretends to form in his laboratory a 
. a flower, a fruit or a muscle ; these iptc-lions relate to physiology." 
3 distinction being admitted, and culling to mind the syntheses 
recently ouectci, such as I lie direct preparation of CII 1 from carbon 
and hydrogen, and alcohol from the union of C'H 1 and water, we mliy 
understand the possibility of pcrlbrmiug for organic chemistry what 
has been done for mineral chemist ry, and to give to it a basis indepen- 
dent of the phenomena of life. 

"I have taken for n point of dcpnrlnre the simple bodies, carbon, 
hydrogen, o\ygcn and nitrogen, ami 1 have constructed, by eombin.v 
f these elements, organic compounds, first- binary, than ternary, 
he former analogous- and the hitter iilenlical with the proximate 



e order of these synthetic formal ions, 
t prepare by methods purely elioiuiinl 
t hydrogen. 



" The substances 1 

■■■ I hi; principal carbides 



mtal binary compouuils of 
■ chemistry. As a means of producing a\\ tW ^M\aS.visro \>.« 
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elements themselves, we take oxide of rarbnn, that is to say, a eubstanco 
purely mineral, and Ijv the concurrent influence of time and ordinary 
affinity we coml line this oxide of carbon with the elements of water 

S. g., by the aid of pressure and the presence of an alkali) ; we 
us obtaiu a first organic compound, known as formic acid. ■ This 
arii], united In a mini i:l1 base, produces a ii innate ; then, die (.imposing 
this formate by heat, we compel I lie carbon of the oxide of carbon and 
the hydrogen of the walei' In combine in the nascent state and produce 
carbid of hydrogen. Thus then: is formed marsh gas, propylene, etc. 
etc. This is the first step of synthesis." 

The hydrocarbon- Ihus prepared become the starling point for the 

Sntbesis of alcohols ; with mush gas and oxygen we form methyiic 
rahol ; with oh-iiant gas and water, onljnary alohol, etc. 

The synthetic production of earbids of hydrogen and of alcohols 
constitutes the true difficulty, hut we know that even in this Bcrthe- 
lot has triumphed. The alcohols once obtained, it is easy to obtain 
the greater part of the other organic compounds by the ordinary 
chemical forces. This chemist has thus established the fact that 
organic chemistry reposes upon the same basis as mineral chemistry. 

What has been said of the alcohols may also be said of various 
other classes of organic compounds, and among others of that new 
group, which Berlhelot, calls the I'l« ttnh, and to which he has devoted 
a very interesting chapter. Phenol, or rarlialie acid, C'*1I'0 ! , the 
type of this group, may also be obtained by direct synthesis. 

CnEMISTHY AND MEDICINE, 

The following is ;iu extract of a lecture recently delivered in Lon- 
don by Prof. Hoffmann, the well-known chemist : — 

Valuable as have been the fruits of chemical inquiry, still more 
may be expected from the further prosecution of this study. The 
notion that the action of most of our medicines is chemical, is daily 
growing into a general conviction. We admit that with every change 
wrought by pharmaceutical agents in the Mate of our organism, there 
occurs a corresponding change in its composition, resulting l'roin their 

tions, which doubtless could be expressed in numbers as definitely as 
oan our laboratory processes, how tew are we in a condition to explain ; 
in how low instances has the physician even a vague conception of 
the mode in which any medicine peril >vun its ntlico ! Nobody doubu 

Ithe power which the principles of the Chinchona bark, or of tea and 
coffee, exert upon the living body, but we are perfectly in the dark 
as fai the way in which they act upon the animal economy. Hut if we 
meet with a series of shflilar sub-taiiccs In several animal Hinds, c. g., 
urea and creatine almost constantly present in urine, piycocofi gener- 
f 
■ 






analogy with quinine and theine, we begin to feel a sort of anticipa- 
tion ot the manner io which these agents may act upon the system. 
Such examples illustrate at once the nature of the aid which the 
therapeutics may confidently expect from tlie progress of organic 
■heaustry. Medicine some years ago found itself in a predicament 
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_y similar to that of agriculture at tip wime period; its resources 
appeared to be in a state of exhaustion ; the rich capital of facts accu- 
mulated in the department of organic morphology by the industry of 
the anatomist, and by tlie iiriimrn of (In- physiologist, could not yield 
its full fruits until ;m equivalent of knowledge had been drawn from 
the study of bio-chemical phenomena. This state of tilings, however, 
is rapidly changing; associated with chemistry, medicine no longer 
draws the veil of vitality ever processes, tin: my at cry of which may be 
unlocked by the key of analysis; j( no longer shrinks from climbing. 
step by step, the ladder of recognition, because its upper extremity, 
disappearing anion™ the clouds, seems to rise t'orr ver beyond the grasp 
of inquiry. The special Ki-al with whieh the lii'ld of organic ehemis- 
try has been cultivated during the hist thirty years, the simple and 
accurate methods which we now possess for detei-miuiiig the composi- 
tion of organic products, the amount of analysis actually performed, 
and, more than all. the still untiring energy of tin- numerous laborers 
in the same field of investigation, hold out tlie promise that the con- 
nection between nirdi'-im- and chemistry, becoming daily more intimate, 
will be productive of' Henelit-, t lie importance of which we can scarcely 
venture to estimate in the present state of our knowledge. 



NEW CIIAllACTJEKISTIC OF TDE SO-CAt.t. i:n S E H 1-METALB. 

The so-called semi-metals stand lietween the metals and metalloitls, 
marking the transition between these I wo classes of' elements. They 
share with the first, — 1. The metallic lustre; 2. Conductivity of 
heat; 3. Conductivity tor electricity ; 4. Density. 

With the metalloids they possess the property, — I. Of' being a' 1 id i li- 
able ; 2. Of forming only feeble salifiable bases; 3. Of combining 
easily with the metals in tlie manner of an elect I'o-nognLive body; 4. 
Some of them form a gaseous compound with hydrogen. 

These characters are not absolute, and under ilieni the semi-metals 
may vary among themselves as much as they differ from other ele- 
ments; but notice a consideration which enables us to determine 
nearly where the series of semi-metals begins and ends. 

The idea of malleability is the one which atliu'lies itself most forcibly 
to our notice of a metal. The word metal invo'untnrilv recalls a body 
sonorous, heavy, capable of Initio hammered and drawn into leaves 
and wire or extended in the rolls. Viewed from this side, we find 
certain of the metallic elements which possess neither malleability nor 
ductility, and, strangely enough, these elements are those which we 
know as acidifiable metals. Among them we (iud tellurium, tungsten, 
osmium, arsenic, antimony, and lastly hi.nmuth, which only lately passed 
among the metals, but which has lately fallen from that rank, since 
the establishment of its isomorphism with antimony and arsenic — 
themselves isomorphous with phosphorus and nitrogen. 

Bismuth has, in fact, all the external characters of the metals, 
saving in its want of tenacity and its brillleness, peculiarities, common 
'.I the other elements of a metallic lustre, which we call semi- 

inting tenaeitr, fheso elements ought eonsei\\wn.'il."j \o ^ejw«sft 
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little elasticity and sonorousness; but these characters are less oil vi- 
011s, and require experiments to determine tliem, while it is easy to 
recognize the character of brittloness and want of tenacitv. We 
propone, therefore, to consider as semi-metals those metallic elements 
which are neither ductile nor malleable, in other words, the brittle 
metals. — M- A'i'r II, v. S,i'iu:ftn'* Journal. 

TIIE MELTING POINTS OF SOME OF THE ELEMENTS, 

The following; paper, by Mr. William Crosby, an English chemist, 
we derive from tin- Londou Chemical Xtws: — 

h is remar tabic that in almost all the series or group of the ele- 
ments mentioned by Mr. Coleman there appears to exist a peculiar 
relation between the atomic, weight iiml I be melling point, which to a 
certain extent confirms bis opinion that the equivalent number of an 
element expresses a certain amount of fonv, modified by i 
volume. As an illustration we will take the group z" 
platinum. 
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Here we have a group of elements having a like atomic volume with 
an increasing atomic weight, not only decreasing in active chemical 
attraction, hut. i.ieerea-itig in lii-ibiliiv as tliu weight of the atoms in- 
creases. Does the atomic weight hero represent a force ? We think 
so, because it apjwars general. Let us pass on to some other groups. 
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Here we hare tour groups, in each of which the elements having 
rast atoniie wei'jht- oiler the least resistance, not only to [he action 
ther elements, but also of heat. In so many groups, taken, as i 
t random, it cannot all he accident. There arc, however, 
ens: we Hud them in the following g£QO$Bi — 
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Manganese and iron, and perhaps cobalt and nickel, follow this 
law, but copper varies very much; for this we can see no reason. 
Phosphorus ami aatignon] follon the law, but l'i-nini li comes between. 
What can influence it V Look at its atomic, volume; it differs fifty- 
nine from that of phosphorus. We cannot, iherclore, he much sur- 
prised at its having a different melting point. 

FUSION OF PLATINUM. 

M. Dcville, the well-known French chemist, has recently succeeded 
in rapidly inching iliiriy-cight »r liirly j mis of platin 



t, will greatly facilitate its application to the arts. 



J THE MANL'FACTmiE OF IHON. 

Prof. Fairbaim, in his address before flic lirili-h Association, 1861, 
thus alludes to the recent improvements effected in (he manufacture 
of iron: — 

Previously to the inventions of Henry Cort, the manufacture of 
wrought iron was of the most crude and primitive description. A 
hearth and a pair of bellows was all that was employed, lint since 
the introduction of puddling, the iron-mast its have increased the pro- 
duction to an extraordinary extent, down to lite present time, when 
processes tot- (lie direct cm version of wrought iron, tin a large scale, 
are being attempted. A consecutive series of chcuiieal researches 
into the different processes, from the calcining of the ore to the pro- 
duction of the bar, carried cm by Dr. Percy and others, has led to a 
■volution in the manufacture of iron ; and although it is i 



e of transition, it nevertheless r 
) perceive that steel and iron n 



t the pres- 
!■ 00 vciy 
great discernment to perceive that steel and iron of any required 
tenacity will be made in the same furnace, with a facility and cer- 
tainty never before attained. This lias been effected, to some extent, 
by improvements in puddling; but the process of Mr. Bessemer 
affords the highest promise of certainty ami |ierfection in the opera- 
tion of converting the melted pig direct into steel or iron, and is likely 
. lead to the most ini|io.lanl developments in this manufacture. 
e improvements in the production of the material must, in their 
, stimulate ita application on a larger scale and lead to new coo- 






A NEW S1LVEH ALLOY. 

M. DeRunlz and Dp Fontenay, of France, hare lately obtained, after 
several y ears' experiments, a new alloy, which may be very uBcfiil tor 
small coin ami for many industrial uses. It is composed of one-third 
silver, twenty-five to thirty per ce lit. of nickel, and from thirty-seven to 
fifty per cent, of cupper. Its inventors propose to tiill it. tiers-argent, or 
tri-adver. Its preparation i? said to be a triumph of metallurgical science. 
Tin; three metals, when simply melted together, form a compound 
which is not homogeneous ; and, to make the compound perfect, its 
inventors have been compelled fo no. 1 phosphorus and certain solvents 
which they have not yet specified. The alloy thus obtained is at first 
very brittle; it cannot be hammered or drawn, and lacks those prop- 
erties which are essential in malleable metals, liut after Ibe phos- 
phorus is eliminated, the alloy perfectly resembles a simple metal, 
and possesses, in a very high degree, the qualities to which the 
precious metals owe their superiority. In color it resembles platinum, 
and is susceptible of a very high polish. It possesses extreme hard- 
ness and tenaeity. It is ductile, malleable, very easily fused, emits 
when struck a beautiful sound, is not affected by exposure to the 
atmosphere, or to any but the most powerful reagents. It is without 
odor. Its specific gravity is a little less lliiiu (hat. of silver. An alloy 
possessing these properties must be very useful to gold and silver 
smiths, it can be supplied at a price forty per cent, less than silver, 
and its greater hardness will give it, a marked superiority. It may 
also serve as a substitute for gold-plated or silver-plated articles, 
■which are now so common on account of their cheapness, but which 
will not bear reflating more than a few times, and which are, in the 
long run, soinetmics more expensive than the pen- metal. The new 
alloy, however, will be most useful for small coin. Its preparation 
and coinage are so difficult that the coin made of' it cannot easily ba 
counterfeited. Itshardiicss would render it more durable than silver; 
and thus the expense of re-coining, and the heavy loss arising from 
the wearing of our silver coinage, would be greatly diminished. — 
London Chemical News. 

BLLVEK TEST. 

Silver coins, jewelry, or any other rich alloy, when moistened with 
a solution of chromic acid, or a mixture of bichromate of potassa and 
iulpburic acid, become covered with a red purple spot of bichromate 
of silver. This spot does not occur on poor alloys or metals imitating 
iilver. — Paris Cosmos. 



Nitrogen is the ino-ft sluggish of all metalloids, or non-metallic 
elements; and while oxygen displays the must, surprising affinity for 
nearly all the substances we know, nitrogen scarcely combines directly 
with any, and its combinations must be clfcetcd by circuitous routes. 
Even carbon ami hydrogen, tor which it li;is a decided affinity, since 
with the former it constitutes cyanogen, and with the latter 
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will Dot unite with it except in a nascent state, tin! is, while in the 
act of being evolved. The only two substances known in combine 
directly with nitrogen are, as MM. Wobler and Si Claire Devillo 
have shown, boron and titanium; the former a metalloid, much akin 
to diamond, and the latter a somewhat rare metal. ]n 1«29, M. 
Dcspr.-ly. succeeded in ellecting a combination el' iron and nitrogen, 
which before had been considered impossible, On this nitride of iron 
M. Fremy lately presented a paper to the Academy of Sciences. 
After coniirming all M. Dcspret/.'s experiments, he announced a new 
and easier method by which the nitride of iron may he prepared. This 
consists tn introducing i nto a porcelain tube .about two hundred grammes 
of anhydrous protoculoride of iron, applying a slrong red heat, and 
then making a current of ammonia pass through the tube. This gas 
will rapidly decompose the chloride, the iron taking possession of the 
nitrogen of ammonia, and presenting, after the operation, a grayish, 
and sometimes also a brilliant white metallic appearance. The ni- 
tride of iron is very brittle, rind is easily reduced to powder; it is less 
subject to oxidation than pure iron. Nitric aciil nets slowly upon it, 
white, on the contrary. It is rapidly attacked by sulphuric and hydro- 
chloric acid. When dissolved in acids, (lie nitride ill' iron is decom- 
posed, and gives rise to salts of iron and salts of ammonia. It is easily 
and permanently magnetized like steel, but this property is not so 
strong as in the latter. The nitride of iron will resist a red heat with- 
out decomposition, but when healed in hydrogen it yields up its 
nitrogen, which combines wirli the former and produces ammonia, and 
nothing but pure iron is left besides. 

DIYEHSE ACTION OF ACIDS ON IEON AND STEEL. 
M. Saint Before, a French chemist, has noticed that when an iron 
rod Is imme rsc d in nitric acid of ordinary strength, the acid boils 
about the surface of the iron, and this action is continuous ; but ii 
steel be used instead of iron, this aclion of the acid only lasts ibr a few 
seconds, and then finally ceases. After the action of the acid has 
ceased, the sleel is said to lie in a " passive " condition, and its capa- 
bility of becoming thus "passive" completely discriminates it from 
iron. The cause of nitric mid acting upon sleel only to a very limited 
depth, is ihe accumulation of carbon on the surface, as the iron of the 
steel is taken up by the acid. 

FASTENING OF IRON BAES INTO BTONE, 

For this purpose, lead is almost always employed, which forms a 

voltaic couple with the iron, by which that metal is rapidly rusted. 
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Much light upon the oliemisl rv of steel has been obtained during 
the past year, principally llmmgh I lie researches ol I he well-known 
French chemist, M. E. I'rcmv. In a paper communicated to the 
French Academy, he undertakes to prove, that atec\ is oqV d. taxW-ttx. 






r SCIENTIFIC DISCOVERT. 

in, as hftH hitherto been supposed, but that there exists a m 
of combinations of iron with metalloids, metals, and even with eyan- 
iili-s, yii-ltlin" steel of very good quality, lie states, in the first place 
that steel, when dissolved in acids, leaves a residue different from 
pure carbon, hut closely resembling certain cyanides. Ho then pro- 
ceeds to slam l lint if h-h up! fin hj in >ii, in its metallic slate, be. subjected 
for the space of two hours to the action of common illuminating gi 
(carburetted hydrogen) at a red heat, the iron is carbonized an 
transformed into east iron, of a gray color, very malleable, and cqii! 
to the best specimens produced by charcoal. But if the same gas be 
brought into contact with nitrogenized iron (nitride of iron), then, 
instead of cast iron, steel is produced, the pood or bad quality of 
■which entirely depends on the quantity of nitrogen previously 
combined with the iron; if that quantity is sufficient, the result '•' 
steel of the finest grain. If, instead of pEeriouaN nil rogenizing ai 
afterwards carbonizing the metal, a mixture of ammonia and ill 
minating gas be brought into contact with common iron at a red heat, 
it then at once absorbs nitrogen from the aiuciioiii;!, and carbon from 
the carburetted hydrogen, and steel is obtained of a quality corres- 
ponding to the relative proportion of the [wn pases. Here, therefore, 
the process of cementation, instead of being effected by charcoal, i 
accomplished by a gas proceeding from pit-coal. If, conversely, Bteel 
be heated in an atnio-pUciv of nydrogeu, it loses its nitrogen, and 
ammonia is produced, tlenee, M. Fremy concludes that steel is not 
a simple carburet, but nitro-earberctted iron; and this is true not 
only of steel produced in laboratories, but of the common market 
article. 

At the conclusion of tho reading of this paper in the French 
Academy, M. Dumas spokr on tin- important results which must flow 
from these discoveries of M. Fremy. The theory of the production 
of steel, be said, seemed henceforth determined, and it might reaso: 
ably be hoped that great practical results would ensue. Who, f 
instance, did not forsee — and it was for M. Fremy to follow o 
demonstration — that great advantage would result from these new, 
methodical, regular, and certain processes, when there was occasion 
either to ease-harden the surthee or edge of en-rain iron implements 
or instruments V After having forged, filed, and finished them of : " 
the state of iron, a current of anunoniaeal and carburetted g 
would convert them more or less completely into steel ; the depth o 
the stratum of steel being regulated by the duration of this gase 
cementation with a certainty never obtainable by cementation n 
powders, or by the use of liorn or animal matters in the empirical 
processes. 

M. Morin remarked that M. Fremy 's researches explained n _ 
ous empirical receipts and processes tor the cementation of steel, 
most of these processes, mixtures were employed containing v - ' 
proportions of carbon, and of more or less nilrogenized subst_. 
such as ammoniaeal salts, horn shaving-, leather cuttings, soot, .. 
etc., tho result being a cementation more or less deep, according 
the use to which the instruments are to be -applied. He thought 
necessary, also, to observe that the character of steels produced by 
different methods varied greatly, uot only where these methods dif- 
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, but also with almost Identical processes. Moreover, certain 
Is of steel, and it seems part icularly those obtained by puddling, 
after undergoing many energetic iagoiings. appear to be susceptible 
of losing their characteristic properties nl' hardness and elasticity 
acquired }>y tempering, and to acquire a considerable resemblance to 
the most ductile irons. Lastly, the oast, steels produced by the new 
processes of fabrication, when properly forged, possessed an elastic 
resistance capable of undergoing a much greater strain than tiiose 
manutactured by llie ordinary methods. 

M. Chevreul then made t lie ibllowmj; ol wrval ions re -peel ing black 
cast iron anil the composition of steels: — 

1. Black Cast Iron. — At the cud of the last century, ['roust ob- 
served that black cast iron, when heated with weak sulphuric acid, 
yielded an oily matter, a portion of which was carried olF by the 
hydrogen gas, and made the tubes of the apparatus greasy, while the 
other portion remained mixed with the black residue, from which 
alcohol could extract it. I never neglect an opportunity of quoting 
this observation as an example of the possibility of producing, by 
chemical forces, compounds analogous to those of organic nature. 
Experience lias long si nee proved thai aipicous vapor, by reacting on 
charcoal, yields, besides carbonic aeid, or oxide of carbon, nothing 
but hydrogen, and not carburet ted hydrogen, as hitherto believed. 
The combination of the east steel with the nascent hydrogen seeming 
to mo difficult to admit, ibis has led me to conjecture that in Proust's 
experiment the water niijrlit. n?si>t in the product inn of the oily mat- 
ter simultaneously with the carbon and hydrogen. Now, M. Fremy'B 
observations seem to throw a light on the subject, by indicating that 
it is not carbon, as was represented, which yields (be oily matter. 

2. Compijsifirm til' SUd*. —Independently altogether of science, 
two bodies possessing dillirent properties have, never been con- 
founded; so that when an iron was observed which hardened on 
being suddenly cooled, it was distinguished i'roiii one preserving 
its original ductility after undergoing the same cooling inliuence. 
Thenceforward, the name of steel was' bestowed upon the first sub- 
stance to distinguish it from what is properly called iron ; or, in other 
words, between steel, which tempering hardens, and iron, which tem- 
pering does not harden. Since the time of the revival of chemistry, 
the dilFerence between steel and iron was attributed to the presence 
of about a thousandth part of carbon in the former. Later, the influ- 
ence of various bodies on steel was recognized, iierthier mentions 
chromium ; Faraday and Stodart, aluminium, platinum, and its ac- 
companying metals ; but the fact which to me seems of the greatest 
importance, is the method by which MM. Faraday and Stodart ob- 
tained from cast iron some contie.mes of iridium and osmium, which 
when analyzed yielded no trace of carbon. Setting aside the ques- 
tion whether steel is an indefinite compound of iron and one or sev- 
eral simple bodies distributed through the whole mass of tho steel, or 
whether it is a definite com pound of iron with one or several simple 
bodies distributed in indefinite proportions in the iron in excess of 

"•elements of the definite compound, I conclude, from tho whole of 
e facta I have stated, that in a chemical treatise steel in general 
1 be regarded not as a definite compound by tVws vvaUni; cS -As. 



mMlifmml parts, but as ft particular State of iron produced by the 
union of tins metal iriili bodies the nature of which is variable ; and 
it is from this point of view that, after defining steel, independently 
of all scientific considerations, as an iron which is hardened by tem- 
pering, I would discriminate, steels as follows: — 
1. Steels formed by iron and carbon ; 

' ' >n, carbon, and a third body; 

n aud some other body, which is not carbon ; 



2. Stecla formed by i 

8. Steels formed by i 

or un carbonized steels. 

Professor Fairbairu, 






alluding to 1 he discoveries of M. Frcmy, in 
hia address as President of the. British Association (18til), uses the 
following language: — 

■'There is little doubt that in a few years these discoveries will 
enable Sheffield manufacturers to replace their present uncertain, 
cumbrous, and expensive process, by a method at once simple and 
inexpensive, and so eomjilct. ly under control as to admit of any re- 
quired degree of conversion being obtained with absolute certainty. 
Mr. Grace Calvert also has proved that cast iron contains nitrogen, 
aud has shown that it is a definite compound of carbon and iron 
mixed with various proportions of metallic iron, according to its 
nature." 

NEW COMPOUND OF MANGANESE. 

Various oxides of manganese have been produced artificially by M. 
Kuhlniann, by processes described by him in a paper submitted to the 
French Academy, anil printed in flic Complex llemlus. Among these 
artificial products is manganate of lime, a salt remarkable tor its de- 
colorizing anil disinfecting properties. If tills can be economically 
prepared, a valuable reagent will be abundantly placed at our dia- 

CUHIOUS EXAMPLE OF EXPLOSIVE FOBOE. 
Mr. Robert Mushett, in a communication to the Lnn'ton Engineer, 
states that by pouring melted pig iron into decarbonized metal, a 
fearful explosion ensues. " This rash act," be says, " of pouring east 
iron into decarbonized metal while air is being forced through it was 
only once committed, and fortunately only a few hundred pounds of 
metal were being operated upon. But the whole of the metal was 
1, as from a gun, into the air, carrying away the top of the 
ee, setting the roof of the lofty cast-house on fire, scalding some 
of flic workmen, and nearly terminating the mortal career of Mr. 
Thomas Brown, who was superintending the operation. It is many 
degrees more dangerous than setting fire to a magazine of guo- 

SILVEEINQ GLASS A5TD PORCELAIN. 
Mr. E. R. H. linger, in a letter to the editor of I he Ckmical JVnro, 

Status: — " In making carious experiments tin- oilier day with nitrate 
of silver, I happened to add to a small quantity of a strong solul inn 
of that compound an equally small quantity of a thick alcoholic solu- 
tion of tannin. The quantity, though small, was exposed with a 
comparatively large surface to the atmosphere, by making use of a 
flat-bottomed evaporating dish. 



projected, ; 



^m 
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" About a half an hour after, I happened to direct my attention to 
this dish, and found, to my great surprise, that the surface in the dish 
was coated with a thin, brilliant, uniform Liver of metallic silver. I 
directly repeated the experiment, and met with the same result again 
and again. I next proceeded to evaporate the liquid to dryness by 
placing the dish on the surface of warm sand. As soon as it was 
completely dry, the coating was found to be so fast on the porcelain 
that it required the point of a sharp penknife to scrape it off. 

" From these experiments I would venture to conclude that porce- 
lain, and any other stony and smooth surface, might be plated with 
silver, and if so, it might be useful in many of the arts. I would add, 
in conclusion, that I also succeeded in producing a metallic brilliant 



ARTIFICIAL GEMS. 

A beautiful red-colored stone, called "Eubasse," has lately been 
popular in Paris, and brought high prices to the jewellers. Schaff- 
golsch examined a. specimen, and found (hat. when placed in ammo- 
nia, it soon lost its beautiful color, and became a simple piece of rock 
crvstal. It was, indeed, a specimen of quartz, the minute fissures in 
which had apparently been filled wilh ;i solution of carmine. 

Ari'thinl Diamonds. — We find a report in French journals, that 
M. Gannal has succeeded in obtain is:;; ■ ;-w-:!~ I,-. ■. ' >•- .■■II i in [^: ■ -p' r- 
tiea of the diamond, through the mutual reaction of phosphorus, water, 
and bisulphide of carbon upon each other, for tin' space of fifteen 
weeks. The crystals were found to be so bard that no file would act 
upon them; they cut glass like ordinary diamonds, and scratched the 
hardest steel ; in brilliancy and transparency they were in no way 
inferior to the best jewels, and some few pi messed a lustre surpassing 
that of most real stones. 

Last, not least, the substance so produced was crystallized in dode- 
cahedra, the crystalline firm characteristic of the diamond. 



At the last meeting of the British Association flfifil). Dr. Andrews 
gave an account of some researches made by him on the changes of 
physical state which occur when the non-condensible gases are ex- 
posed to the combined action of great, pressures and low temperature. 
The gases when compressed were always obtained in the capillary 
end of thick glass tubes, so that any change they might undergo 
could be observed. In his earlier experiments the author employed 
the elastic force of the gases evolved in (he electrolysis of water as 
the compressing agent, and in this way he actually succeeded in 
reducing oxygen gas to l-3uoth of its volume at the ordinary pres- 
sure of the atmosphere. lie afterwards succeeded in efl'ecting the 
same object by mechanical means, and exhibited to the Section an 
apparatus by means of which ho had been able to apply pressures 
which were only limited by the capability of the capillary glass tubes 
to resist them ; autl while thus compressed the gases wnvtt c-s.yfiei\n 
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i attained by the carbonic acid unci ether bath. Atmospheric 
air was compressed by pressure alone to l-37ist of its original vol- 
ume, and by the united action of pr cMu r o and a cold of — 106° Fall, to 
l-675tb; in which state its density was lit tl>.- interior u> that of water. 

Oxygen gas was rt-ilin-i-.l by pre.-Mllv til l-a->Ul] ui'i(i volume, a Nd (>\ 

pressure and cold tn !-.'.;i4lli ; hydrogen, liy the united action of eold 
and pleasure, to l-5i'mth; rarltouic oxide hy pressure to l-278tb, by 
pressure and eold to l-27JSt.li ; nitric oxide, by pressure to l-310th, by 
pressure and a eold of — l(iu° Fab. to 1-C80th. None of the gases 
exhibited any appearance of liquefaction even in these high states of 
condensation. The amount of contraction was nearly proportional to 
the force employ, d, till the •r;u-u.-s wore ri'.du<:ud to from about 1 -300th 
to 1 -350th or tbetr volume ; but, beyond that point, they underwent 
little further diminution of volume from increase of pressure. Hy- 
drogen and carbonic oxide appear to resist the action of pressure 
better than oxygen or nitric oxide. 

PREPARATION OF 02T/GEN ON A LARGE E 
H. St. Clair Deville and Debray, the well-known French chemists, 
in studying the economical production of oxygen upon the large 
scale, have arrived at results wliioli promise lo lie of great practical 
importance. The anthora find that sulphate of zinc, when heated 
alone in an earthen or porcelain vessel, yields a light and white oxide, 
which may bo utilized in painting ; sulphurous acid, which is easily 
absorbed by water- ; and, finally, pure- oxygon. The temperature re- 
quired is not much higher than that which is necessary for the deti — 
position of peroxide of manganese. 

Another arid very elegant process consists in the decomposition 
sulphuric acid by heat. A fine stream of the acid is allowed to flow 
into a rerort of about five litres capacity, filled with tbin platinum 
foil and heated to redness. The acid is completely decomposed into 
oxygen, water, and sulphurous acid, which last is absorbed hy an 
appropriate washing apparatus. The sulphurous acid may again bo 
converted into sulphuric acid, in the usual manner. 

In addition, they also slate that, ehlorid of lime (bleaching powders), 
when heated to low redness, gives off. per pound, from twenty to 
twenty-five litres of oxygen. This gas is mixed with a little chlorine, 
from which it may be freed by washing with an alkaline solution, or, 
better, the formal nm of this impurity may 1h> prevented by adding 
enough slaked lime to the ehlorid employed that this shall be strongl" 
alkaline ; if this precaution be attended to, the operation may t> 
conducted in iron vessels. It is of importance only to avoid heating the 
mass to the fusion point of the ehlorid of calcium. The calcination 
may be made in glass vessels. The production of oxygen from thirt 
source is very regular, anil unattended with danger. The process is 
moreover economical, a- compared with those commonly employed by 
chemists; — in the experiments oft lie authors the cubic meter (3 5.31 6 
cubic feet) of oxygon, when prepare! from black oside of manganese, 
costs about four francs, from ehlorid of lime live francs, while from 
chlorate of potash it could not be obtained for less than teu francs 
but tho process is nevertheless far more expensive than their sulphuri 



CHEMICAL SCIENCE. 

method, tbe cubic meter of oxygen having coat in this case not 
v than one or two t'rancs ; and in practice the price would prob- 
ibly be much less than this, since the sulphurous acid might readily 
ba utilized. 

It is worthy of remark that the oxygen prepared from sulphuric 
acid can be easily obtained in a state of ch finical purity ; that made 
from black oxide of manganese is always contaminated with nitrogen. 
—Ann. de Chim. et l'hi/s. • 

PBOPEKTIES OF LIQUID CARBONIC ACID. 
In a recent communication to the Royal Society, Mr. Gore, the 

well-known physicist, showed how a small quantity <j|' liquid carbonic 
acid might be readily and safely prepared in glass tubes, closed by 
stoppers of gutta pereha, and be brought in a pure state into contact 
with any solid substance, upon which it may lie desired to ascertain 
its chenuYal or solvit action, or be submitted to the action of elec- 
tricity, by means of wires iiitrixlaccd through the stoppers. 

By immersing about fifty substances in the liquid acid, for various 
periods of time, lie has round that it is comparatively a chemically 
inert substance, am] not deoxidized by anyordiiiiiry deoxidizing agent, 
except the alkali metals. Its solvent power is extremely limited. It 
dissolves camphor freely, iodine sparingly, and a few other bodies in 
small quantities. It does not dissolve oxygen salts, and it does not 
redden solid extract of litmus. It penetrates gutta pereha, dissolves 
out the dark brown coloring matter, and leaves the gutta pereha 
undissolved, and much more white. It also acts in a singular and 
somewhat similar manner upon India rubber. The India rubber, 
while in the liquid acid, exhibits no change; bur immediately ou being 
taken out, it swells to at least six or eight limes its original dimen- 
sions, and then slowly contract* to it* original volume, evidently from 
expansion and liberal ion of absorbed carbonic acid, and it is found to 
be perfectly white throughout its substance. These effects upon gutta 
pereha and India rubber mav pnivc useful lor practical purposes. 

Tbe liquid acid is a strung insulator of electricity; sparks (from a 
RuhnikortPs coil) which would pass readily through ..'.'Is inch of cold 
air would with difliculty pass through about y'jth of an inch of the 
liquid acid. 

In its general properties it is somewhat analogous to bisulphide of 
carbon, but it possesses much less solvent power over fatty substances. 



OZONE, NITHOiTS ACID, 



The following communication has been made to Sill imaria Journal 

tT. Sterry Hunt, F.R.S: — The formation of a nitrite when moist 

is ozonized by means of the electric spark (the old experiment of 

endiah), or by phosphorus, was shown by llivier and de rellen- 

wbo concluded that the reactions ascribed by Schoubcin to 

, were due to traces of nitrous acid. The subsequent experi- 

,9 of Marignae and Andrews have, however, established that 

e is really a modification oi' oxygen, which llouzeau has shown 

a be identical with tbe so-called nascent oxygen, v**- : - k 
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together with ordinary oxy gen, when peroxide of barium is deeoni- 

Sosed by sulphuric acid ill ordinary temperatures. The spontaneous 
^composition of a solution of permanganic mid also evolves a simi- 
larproduet, having the characters of ozone. 

Believing that the nitrous acid, in the above experiments, is not an 
accidental product of electric or catalytic action, but dependent upon 
the formation of active or nascent oxygen, I caused a current of au- 
to pass through a solution of permanganate of potash mixed with 
sulphuric acid. The air, which had thus acquired the odor and other 
reactions of ozone, was then passed through a solution of potash ; by 
whieh process it lost its peculiar properl ics, while tin 1 potash solution 
was found to contain a salt having the reactions of a nitrite. 

As I suggested in this Journal in 1848, ] conceive gaseous nitrogen 
to be the anhydrld amid or nitryl of nitrous acid; -which in contact 
with water might, under i-ertain eireim-istniiee.s, generate nitrons acid 
and ammonia. From the instability of the compound of these two 
bodies, however, it becomes Necessary lip decompose one at the instant 
of its formation, in order to isolate the other. Certain reducing agents 
which convert nitrous ueid into ammonia may tfius trnnfifciriu ni'imgcii 
(NN) into 2NH3, In this way I explain t!ie action of nascent hydro- 
gen in forming ammonia with atmospheric nitrogen, in presence of 
oxidizing metals and alkalies. (Zinc in present e of ii heated solution 
of potash, readily reduces nitrate? and nitrites with the evolution of 
ammonia.) 

Now an agent which, instead of attacking the nitrous acid, would 
destroy tho newly-formed ammonia, would permit us to isolate the 
nitrous acid. Houzeau has shown that nascent oxygen is .1 h an 
agent, at once oxidizing ammonia with formation of nitrate (niti.ie?) 
of ammonia, and thus, when ozone (nascent oxygen) is brought into 
contact with moist, air. both of the atoms of nitrogen in the nitryl 
(NN) appear in the oxidized state. 

From this view it, follows that the odor and most of the reactions 
ascribed to ozone are due to nitrons acid, which is liberated by tho 
decomposition of atmospheric nitrogen in presence of water and 
nascent oxygen. We have thin .1 key to a new theory of nitrification, 
and an explanation of the experiments of Clocz on the slow forma- 
tion of nitrite by the action of air, exempt from ammonia, upon porous 
bodies, moistened with alkaline solutions. 



TI1E DSE OF OZONE AS A BLEACHING AGENT. 

According to M. Gorup-Besanez, ozone, when properly applied, is 
a most effective and convenient agent for restoring hooks or prints 
which have become brown by age, or been soiled or smeared with 
coloring matter; only a short time being required to render them 
perfectly white, as if just from the press, and ibis without injuring in 
the least the blackness of the printer's ink or the lines of crayon 
drawing. 

_ As examples of his results, the author mentions a hoot of the 
sixteenth century, upon a page of whii-h several sentences had been 
painted over, by the monks of (hat epoch, with a black, shining color- 
ing matter, in order to render them illegible, and of which no trace 
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a line could be detected. After thirty-six hours' treatment with 
owue, the coloring matter was entirely dest roved, ami I he most care- 
fill scrutiny of the page would have failed to discover that any of the 
lines had once been punted over. !n like manner, a wood-cut of 
Durer, which had been besmeared with a dark yellow color, was 
completely restored. 

Writing ink may be readily discharged by ozone, especially if the 
paper be subsequently treated with very dilute ehlorhydrie acid to 
remove the oxide of iron. 

Printer's ink is not attacked by ozone, to any appreciable extent, 
unless the action be long-continued. Vegetable coloring matters are 
completely removed by it, but metallic coloring matters, grease spots, 
and stains produced by fungi, cannot be destroyed. 

As applied in the small way, the method consists in placing a bit 
of phosphorus, about three Inches in length, and halt' an inch in 
diameter, the surface of which has been scraped bright, in a wide- 
necked glass carboy, or other lav;.' hollow ves-cl. pouring iu as much 
water, at about 30° Cent., as will half cover the phosphorus, closing 
the vessel with a cork, and allowing the whole to stand until the jar 
is charged as strongly as possible with ozone, which ordinarily occurs 
after twelve or eighteen hours. Then, without removing the phos- 
phorus or water, the paper to be bleached, which has been moistened 
with water, rolled up, and fastened to a platinum wire in a suitable 
manner, is hung in the middle of the vessel. The cork is now restored 
and the apparatus left to itself. The roll of paper is soon surrounded 
with the fumes arising from the phosphorus, and the stains gradually 
disappear. The rapidity of Ihe operation, of course, depends upon 
the nature of the substance to be discharged, three days having 
been the longest time required in any of the experiments. Prints, 
which bad merely become brown by age, and those stained with 
coffee, usually k-conu; prrlc.cl.lv while and clean iu the course of 
forty-eight hours. The action of the ozone, however, must not be 
continued loo long, lest- sonic of! he liner lines of the engraving should 
be injured. After all the spots have disappeared, tlie paper is strongly 
acid, and if allowed to dry when in this condition woultl become 
exceedingly brittle and also dark-colored. It is consequently neces- 
sary to remove tin; acid completely. In order to accomplish this, the 
paper is pla'-ed in water, winch is frequently renewed, and allowed to 
lie there until a lot of blue litmus paper, pressed against it, is no 
longer reddened. The paper is then passed through water to wliich 
a few drops of a solution of soda have been aided, and is spread upon 
a glass plate ; this is slightly inclined, and a line si re am of water is 
allowed to ilow over the paper during twenty-four hours. After the 
paper, on exposure to the air, has become dry enough to remove from 
the glass without danger of tearing, it is taken off and pressed dry 
between folds of filter- paper. The author remarks that, in ease the 
were attempted on a, larger scale, it would probably be well 
to have glass troughs or boxes blown, of Ihe desired firm, since it is 
not easy to prepare suitable vessels by any process of fastening to- 
ees of glass, the cement being attakced by Ozone. 
Attempts to apply ozone in restoring oil paintings gave only nega- 
e results, the action having Iwen irregular. 
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ATMOSPUEKIC OZONE. 
The following comprehensive paper on 
presented to tlm British Association (18G1 

The mean daily qoantily of -r/.-iiu: \~ greater with readings of the 
barometer below than above the mean, and ^caiir when tie ranee 
of the barometer and the number of ita oscillations are above lie 
mean. It is greater when the mean-daily and dew-point tempera- 
tures ore above the mean, but greater when the degree of humidity is 
below than when above the mean. Wh<-ii the wind is from points of 
the compass between north-west and south-east-by- north above the 
mean number of times, ozone is at its minimum, and when it is in 

r'nts south of these above the mean number, it is at ita maximum, 
is also at its maximum when the wind is above its mean force. 
When rain is above the mean quantity, ozone is also at its maximum, 
and also with hail ; but the quantity is smaller on days with snow and 
sleet than on days without them. With fog it is below the mean 
quantity. It is above it with eirri, halos, aurorse, and the zodiacal 
light, but below it with thunder, thunder and lightning, and thunder 
storms ; and it is at ils maximum iviili ncgati\ c. and minimum with 
positive, electricity. The mean daily quantity is greater with de- 
creasing than with increasing readings of the barometer, and it is 
three times greater with wind in points south of east and west, than 
it is in points north of these, — I he greatest quantity (■>-•>) with south- 
west, and the smallest (0.8) in the north-east points. Ozone periods 
may be said to commence invariably with decreasing readings of the 
barometer and increase of temperature, and with winds from south 
points of the compass ; and to terminate with increasing barometer 
readings, decrease of temperature, nnd wind from north points of the 
compass. These results am from two hundred and ninety-six periods. 
By tar the greatest number of ozone pen'" Is mmuiciu-e in south-east, 
and a great majority terminate in north-west pouts. Iudecd, although 
the commencement nf ozone, peri' "Is in north- weft points is not uncom- 
mon, the south-east may be called the points of their commencement, 
and the north-west the points of their termination. The quantity of 
ozone is greater in the night than in the day. It is greater with new 
and full moons than with the first and last quarters, and it also varies 
with the seasons. It is greater in January, February, and March, 
than in April, May, and June; hut greater in the latter months than 
in July, August., and .September. In these it is at its minimum, and 
it again increases tn I )i-lol,er, Nov, mber, and December. The great- 
est quantity Is in April (2.3) and December (2.4), and the smallest 
in July (1.3) and August (1.3). The greatest number of ozone days 
is in April (25), and the smallest in August (10) and November (17). 
Whatever tends to a dcllccl ion in the direction of the wind leads to 
a corresponding result in ozone observations, and a town, chemical 
works, drains, and cesspools, in fact, at any locality in which the pro- 
ducts of combustion and decomposition are in sufficient quantity to 
decompose ozone, the air will i>e de-ozonized, and the wind or cur- 
rent passing over it will be non .ozoniferous. The quantity of ozone 
wjth increase of elevati; OB above the level of the sea. The 
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following results ren obtained from observations taken at fifteen 
stations along a tiilal river and its estuary. The stations varied, in 
height from three feet to sis hundred feet, and in distance from the 
river, from its bank to eight miles inland. Some of the stations were 
in towns and villages; from these we find that ozone, as a rule, in- 
creases with increase of elevation and decreases with increase of dis- 
tance from the river ; and that it is invariably in greater quantity in 
the open country than in towns and villages. This, I believe, is a 
universal law. It is the same on the Alps as at lower elevations. 
The following results I obtained from observations forwarded to me 
by a member of the Alpine Club. The observations were taken at 
elevations varying from 740 to 8000 feet. The mean daily quantity 
of ozone from 740 to 2000 feet is 15 ; from 2000 to 4000, it is 33 ; 
from 4000 to 8000, it is 77. (The degree of humidity at the lowest 
elevation was 58 ; at the next, S3 ; anil at the last, 83 also.) Ozone 
is a highly oxidized hotly, and it is easily decomposed !>y oxidable 
substances. If a test-paper prepared with iodide of potassium be 
freely exposed to the air in a locality where the quantity of these 
substances is at a minimum, it will iu time become deeply colored 
brown, and ozone will be said to be at its maximum. If a similar 
paper be placed in a locality where the quantity of oxidable substan- 
ces is at a maximum, as over or in the neighborhood of drains and 
cesspools, the paper will remain uncolored. and ozone will be at its 
minimum ; and il the slip that becomes brown be placed in the latter 
place, it wiU lose its eolor. Iu the first condition the ozone oxidizes 
the potassium and sets, the iodine five, hi the second, the ozonized 
air meets with incompletely oxidized substances, which arc more easily 
oxidable. than the potassium: and in the third instance the brown 
eolor of the paper is removed by snip lie retted hydrogen. The ocean, 
with the wind that, blows over ii. is represented by the first, condition, 
and the land, with its wind bearing the products of combustion and 
putrefaction, by the second and (bird conditions. 'The conditions of 
an ozone period are undoubtedly those of the south or equatorial or 
ocean current of the atmosphere, and those of a no-ozone period are as 
clearly those of the north or polar or laud current. With the former 
wc have low readings of the barometer, with the maximum of itB 
range and oscillations, increasing mean-daily and dew-point temper- 
ature, maii mum of rain, prevalence of cirri, halos, and high winds, 
with negative electricity; with the latter we have high readings of 
the barometer, minimum of range and oscillations, decreasing tem- 
perature, no halos. no cirri, low winds, settled weather, and positive 
electricity. The atmospheric conditions, with ozone and those with no- 
ozone, are ao invariable, and ozone periods so frequently commence 
and terminate with soinh-east and north-west winds, that the points 
of the compass might not inaptly be arranged into four sets, namely, 
the equatorial or ozone points, tin' polar or no-ozone points, and the 
transition points — the south-east, or the points of transition from the 
north or polar to the south or equatorial, and the north-west, or 
pointB of change from the latter to the former. In a medico-meteoro- 
togical sense, I am not prepared to state that atmospheric ozone pro- 
duces any toon of disease, but ! have no hesitation in saving that it. 
prevents diseases of t ho epidemic character, by tcmcnVB^wm caxafes.- 









The maximum of diseases undoubtedly takes plan while the ozonifer- 
ous current has the ascendency, bat they are ol' a sporadic nature, 
and are caused by the vicissitudes of wither, electrical influences no 
doubt playing an important part. The maximum of deaths takei 
place while the wind is in north points. By fur the greatest uumher 
of diseases, however, take place in the north- w<>t and south-east 
points, or at the commencement of ozone poriods.aud these are chiefly 
affections of the nervous and muscular systems, from which it would 
appear that derangements In the nervous and muscular forces take 
place at the time of transition from the no-ozone and positively elec- 
tric, to the ozone and negatively electric current (.if the air. The 
diseases peculiar to the calm, which is also a no-ozone condition, 
are of an epidemic nature, such as cholera and choleraic diarrhea. 
These results arc di-dm-cil limit hveiLiy-.-cven hundred and twenty- 
■eveu eases of diseases, and eleven hundred and forty-nine deaths, 
which occurred at Hawarden in a period of ten years. As the south 
is the higher and ozoniferous current, and the north the lower a " 
no-ozone current of the atmosphere, in a medico-meteorological sen 
there ought to be some analogy between the higher strata of the 
atmosphere and the nouth wind, and between the lower strata and 
the north wind ; and observation shows that as regards ozone 
deaths they are similar. All who have paid any attention to 
atmospheric conditions of a cholera period, must have observed that 
the readings of tho barometer are remarkably high, that they slowly 
attain their maximum, and that when they l.«.-pn to decrease they as 
slowly approach their minimum. While the barometer is increasing, 
the wind continues to veer from north to north-east and east, until 
there is a perfect calni. At first the air is clear, and tho sky cloud- 
less. The air becomes less clear, it thickens to haze, and the sky 
can no longer be perceived. There is no ozone, and the brown testr- 
papers rapidly lose their color. At the commencement of the calm 
there arc a few cases of diarrhea, and as it continues cases take the 
character of choleraic diarrlnca, and at last a few cases of cholera 
occur. The calm continues, the haze thickens, and the eases of chol- 
era pari passu increase in number and severity. The haze becomes 
a dry fog, things communicate a gluey sensation to the touch, insects 
fly about in swarms, and the epidemic readies its height. The barom- 
eter, having reached its maximum, begins gradually to drop, the haze 
becomes more of the character of a tog, and if it can be seen through, 
cirri will be seen hovering in the higher regions of the air, or moving 
slowly northwards. The south current is now approaching, the ba- 
rometer continue? to fill, a gentle motion of the air is perceived from 
south-east. Ozone is detected ; there may be rain ; there may be a 
thunder-storm. The wind rnfmninn in power, and ozone in quantity, 
and cholera disappears. The rationale of (his nicili co-meteorological 
process is this: — The first part of the proceM was the north current 
gaining the ascendency ; and, as it is the land current, bearing the 
products of decouiposilion. ozone is reduced to its minimum. While 
the air keeps in niolion, these products do not accumulate in great 
quantity. The barometer begins to drop. The north current falls 
back, and is succeeded by llie calm. The products of putrefaction g< 
on accumulating ; there is no renewal of air, and sulphuretted hydro 
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B detected. Cholera rases go on increasing as the 
poisonous substances accumulate. As the barometer decreases slowly, 
(he south I'uni-iil slowly advances ; 1ml. l.!i;il: it. is advancing is shown 
by the cirri, the higher strata of the air. The air becomes more moist, 
because the moist current is approaching;. The south or ozoniferous 
current at last gains I- lie ascendency, and cholera vanishes, because 
the incompletely oxidized boilies. tin- poisonous subslauocs, — perhaps 

hydrocarbons, — arc rendered in :i<n:- by the ozonized air aiFording 

tliem oxygen. These views are supported by the facta that diarrhea 
and choleraic diarrheca arc most common in tin- autumn months, and 
then ozone is at its minimum, and that ozone is invariably absent 
during cholera periods. Cholera is also observed to advance irom east 
to west ; so do the polar current and the calm. I may slate also, in 
support of these views, that during the cholera epidemic, at Newcastle, 
in 1853, the calm prevailed, and ozone was at its minimum. From 
the 24th of August to the- lll.li of September, 1854, ozone was only 
once perceived, and then in a minimum quantity. Cholera was then 
at its height in London. On the I Oth of September I wrote to a 
friend, stating that the south or ozoniferous current was approach- 
ing, and requested him In wak-h irs effects upon [he epidemic. On 
the 11th we had a south wind, with ozone, and from that day the 
number of cases of cholera diminished. In conclusion, I have to 
observe, that in mating ozone observations the test-paper ought to 
be kept in the dark; that sulphuretted hydrogen, a 
e the loss of color. 



OF OZONE ON ORGANIC SUBSTANCES. 

The following valuable contribution to our knowledge of the nature 
and action of ozone has been published, during the past vear, by 
Mr. T. K. Hornridge, M. D., F. R. C. S., of London. It will be read, 
we think, with special interest by all interested in medical science. 

The discovery by S.'lionlicm of that peculiar condition of oxygen, 
named by him ozone, and its great differences from ordinary osygen, 
all referable W its more energetic oxidizing power, have, for the last 
few years, attracted considerable notice among experimental physi- 
ologists, especially in Germany. It was natural to expect that a 
substance, capable of acting with energy on various inorganic sub- 
stances, would be found to possess a similar power over some, at least, 
of the cousti tile nls of I be animal IVauic ; and there are, indeed, some 
phenomena ribs i'fv able in their mutual reactions, which have given 
rise to the suggestion that, ozone may play a great part in the pro- 
duction of tin; unceasing changes in the animal body. 

For a complete elucidation of the subject, it will be necessary for 
me to prelude my observations with a brief notice of the leading 
characteristics of ozone, its sources, and its nature. Its great source 
is unquestionably electricity, whether frielional or dynamic. Hence 
its presence in abundance in the air after a thunder-storm, in the 
oxygen generated by the electro-decomposition of water, in oxygen 
exposed for a time to a bright sunshine, in the air over an evaporating 
surface, and in the oxygen given off from plants by respiration. 
Now, this origin of ozone from electricity gave, JiWaWtivj ,l.\vs \vsA Oimr. 




to its nature; and it is now commonly regarded, according to Schoi 
lioin'a theory, as oxygen in a state of tension or negative polarit; 
In accordance with tliLw theory, it has been proved that oxygen 












b position of j)eisiiivi> polarity, 
that antozone haa ever yet been isolated ; the nearest approach to ii 
isolation ia ibund in peroxide of hydrogen ; its existence is only ir 
furred from the result of certain experiments. If peroxide of hydro- 
gen be added to a solution of permanganate of potash, both the 
peroxides are destroyed, 1. p.. deoxidized, with a large escape of ordi- 
nary oxygen — an experiment which can only be explained by 
assuming that the excess of oxygen in the one peroxide is in an 
ojijHJritc eondition of polarity from that in the other, and that they 
combine to neutralize each Other. On this view peroxides are divisi- 
ble into two classes : the peroxides of hydrogen, the alkalies, and 
alkaline earths containing anto/onc; those of the metals, as manga 
nese, lead, cobalt, nickel, and others, ozone. Now, whether, nndei 
all circumstances, the generation of ozone i- necessarily accompanied 
by that of antozone, is. as yet, unproved ; but there are many facts 
which render it highly probable. Only a very small proportion of 
air or oxygen operated on can ever be ozonized (it is estimated a 
not more than , .,',, „tli ). probably because it is constantly tending t 
its own destruction, by reuniting with the aulo/.one. Certainly th 
action of phosphorus, in the ordinary mode of obtaining ozone, is no 
limited to its production. Nitric acid is always produced. Thewate 
in the vessel haa a alight bleaching power (due, probably, to th 
presence of antozone, to the constant production of which, at least 
of peroxide of hydrogen, chlorine owes its bleaching power); 
the phosphorus itself becomes changed, as in two Sticks used in 
experiments, which ; 
amorphous phosphor 
of polarity taking pi; 
in the oxygen? amorphous 
relation to ordinary j>hospho 
The ordinary -**■' 









May not this change, be referred to a 
- the phosphorus simultaneously with that 
' ihorua hearing probably tl 
at ozone bears to oxygen, 
is one of energetic oxidation. Ii 
spite of the small proportion of ozone present, iodine or chlorine u 
readily act free from its combinations; silver leaf is converted intt 
oxide of silver; even mercury is superficially oxidized; the white 
oxide of lead is converted into the brown peroxide ; and certain 
noxious gases, as sulphuretted hydrogen, are completely destroyed, 
as may be readily shown by suspending in ozouo a paper black with 
sulphide of lead ; it ia rapidly bleached, by conversion into the sul 
phate. Ozone, therefore, is the great natural scavenger of the air 
Hence it is always most abundant where there is least impurity ii 
the air. In mountainous regions, and by the sea, with a sea wind 
it is abundant; whereas near large towns, where the wind ha 
passed over the town, it is wantiug. Nevertheless, the relation ol 
the presence and abundance of ozone to the presence of certaii 
impurities in the air, especially in relation to the presence of thi 
materies morbi of epidemics, is enveloped hitherto in difficulties ant 
uncertainty; due partly, I think, to the insufficiency of the ordinary 
test of ozone, which may be atfoeted by many gases, necessarily 
present in lie air of large towns (as sulphurous or nitrous acids). 
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Quantitative analysis has, as yet, been quite unattempted, although 
by no means impracticable, by a method suggested by Dr. Bernays, 

viz., an estimate of the alkali set. free from tin: decomposed iodide of 
potassium. In the list of disinfectants, ozone must occupy a low 
rank, owing to the very large quantity of ozonized air which would 
bo required tor llu 1 destmctjon of any considerable quantity of foul 
gas which might be present. It. might, however, be advantageously 
introduced into the sick room, when there is no especial source of 
foal air, and where the frequent introduction of fresh air from without 
is prevented by the weather. 

In the study of the action of ozone on organic bodies, there are 
three separate classes of phenomena for consideration : — 1st. Its chem- 
ical action on purr- isolated organic substances. 2d. Its influence on 
the animal body when inhaled. 3d. Its effect when taken into the 
alimentary canal. 

Of course, many organic substances are perfectly indifferent to the 
action of ozone. But there is a peculiar elajs which, though not 
apparently acted on, or at all altered in constitution by it, are yet 
capable of absorbing and retaining it. in large quantities, awl such 
bodies have been called '■ ozone-carriers." Tin- principal bodies of 
this elns* are distilled or essential nils, especially the oil of turpentine. 
Oil of turpentine, in fact, has so great an affinity for ozone, that 
almost all the. oil oqmscd I'm- sale in shops contains it, in consequence 
of its frequent exposure to the nir. The same may be said of oil of 
cinnamon, anil many other essential oils. Oil of turpentine may 
contain as much as fifty per cent, of its volume of ozone, and is, there- 
fore, a very convenient medium for acting on other organic substances. 
What change the oil itself undergoes during I he [n'oei-s of absorption, 
or whether, indeed, it undergoes any change at all, or receives the 
ozone simply as an aet of solution, is altogether unproved. It is 
equally uncertain — it is, indeed, a kind of corollary, from what has 
just been said — whether the oil is merely the recipient of already 
formed, ozone, or whether it has in itself tin.- power of acting as a 
sort of polarizing agent lo the oxygen, with which it coined in contact, 
thus generating the ozone. Next to essentia) oils, the best ozone- 
Carrier is ether. It is, however, more or less changed by the ozone, 
and it is not capable of absorbing s< 

In Wunerlich's .Iro'o'rts, for 185 

Eiper, in which he details a number of experiments which he per- 
rmed on animals, principally frogs and rabbits, illustrative of the 
effects of this oxniii/.ed turpentine when inlroiluoed into the System, 
either by the alimentary canal or through a wound. He shows, 
indeed, that in large doses it produces intense hyperemia of the part 
with which it comes in immediate contact, followed by the general 
symptoms of irritant poisoning, and ending in general paralysis, 
especially of the heart, and death. After perusing the details of his 
experiments, I >-annot. ascertain I hat there are any symptoms specially 
due to the circumstance of the oil being osonized, except the greater 
rapidity of its action. It simply appears to aet as a more powerful 
irritant than the uuozoni/eil oil', dim, in all probability, to some slight 
alteration in the composition of the oil itself 

These ozone-carriers are, however, of great ivse iv, M^j»t\m«tt- 









pations, because by their means ozone can be employed in a much 
more concentrated form than it is ever possible to obtain it in its gase- 
ous condition. Accordingly, there are two methods of ascertaining 
the influence of ozone on organic substances: one is, to shake the sub- 
stance in ajar of repeatedly renewed ozonised air; the other, to mix 
tin' substance with ozonized oil. The general results of both methods 
are, of course, the same ; but the oil is more rapid and more complete 
in its action ; aud it has this further advantage, that by means ol Tr. 
Guaiaci you ran ascertain readily the degree of affinity that the sub- 
stance has for the ozone. Thus, if blood be muted with the tincture, 
and then some ozouized oil be added to it, there is instantly a blue 
color produced, showing that there has been a liberation of ozone 
from the oil, which, in its passage through the liquid, has acted on 
the tincture. But if a solution of sugar be substituted for the blood, 
no such change of color occurs, because the sugar, unlike the blood, 
has no desire for the ozone, which, therefore, is not set free from 

The general action of ozone on tboM organic sbbstances which are 
amenable to its influence, is one of active oxidation ; and the study 
of these actions enables us to trace, in some instances, the stages 
through which the more complex organic substances pass in their 
decomposition, as well as (o distinguish those which are more fixed 
in their con St it ut inn, and therefore resist the tendency to destruction 
by oxidation. As a general rule, it is found that those substances 
which may be oxidized by the action of Pb 0„ are also readily acted 
on by ozone. I do not intend, however, to refer to organic sub- 
stances which are not found in the animal body, but shall speak first 
of the changes which are observed to take place in blood, under the 
influence of this agent, partly because they are more marked and 
more energetic in this fluid than in any other, and partly because 
theypresent points of special interest in relation to the vital processes. 
Blood is very greedy of ozone, i. e., it absorbs it very rapidly and in 
large quantities, whether from the air or from other solutions. If 
blood, freed from fibrin, which has been made quite red by shaking 
with air, bo mixed with the ozonized ether or turpentine, it under- 
goes a gradual change of color; it darkens, becoming like venous 
blood, and at lasl it is perfectly black. This change, however, re- 
quires, at ordinary temperatures, a time varying from twelve to forty- 
eight hours; but, if the liquid be kept warm it may be effected m 
three or four. This change of color appears to denote the commence- 
ment of decompo-ii ion. or r.il her of destruction of the corpuscles; for 
already, under the microscope, they are seen to be altered in shape, 
distended and giobolar, many of thetn burst and broken down, form- 
ing a slight deposit, of i/cVi; it' allowed to subside. After this, a pro- 
cess of decolorization commences; the blood passes through shades 
of chocolate to light brown, Incoming turbid from the separation of 
grayish brown flocculi. By further action of the ozone, the solution 
becomes eventually quite colorless and transparent; the coagulnm 
diminishes, anil becomes nearly, but never quite, white. Under the 
microscope no trace of the corpuscles is to be found, only a few fine 
granules. The slight remaining deposit is soluble iu alkalies, and 
■o-precipitaled by acids, and in al! respects possesses the properties 
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f albumen. The. evident results of the decomposition are carbonic 
[ and water. These arc the only two that have been proved and 
attempted to be estimated; but the estimates are unreliable, partly 
on account of the slowness of the action, and the Length of time over 
which the experiment is necessarily prolonged, and partly because 
ozone acts energetically on the caoutchouc connections of the appa- 
ratus employed. AVlial becomes nf the nitrogen is quite uncertain, — 
whether it is evolved as nitrogen gas, or, what is more probable, 
helps to form some secondary product, such :ls Icncin, tyrosin, etc. 

If the blood, instead of being acted on by ether or oil, is shaken 
with ozonized air, the same changes take place; but they require a 
longer time, from twelve to eighteen or twenty days, and the destruc- 
tion of organic matter is not eventually so complete. If the corpus- 
cles be separated from the rem-iiidug eunsti Incuts of the blood, and 
dissolved in water, the solution becomes in every respect like the 
unaltered blood. It is not so with the scrum without the corpuscles. 
If the serum be acted on by the ozonized ether or turpentine, it is 
rendered turbid, and a slight coagulum is thrown down; hut no 
perfect oxidation can ever be effected. .If the scrum is acted on by 
ozonized air, it absorbs ozone rapidly at first ; ir is decolorized, and 
deposits a sediment; but even after many weeks there is still a 
considerable unaltered sediment, (lie albumen never being so com- 
pletely destroyed as in similar experiments with blond. A pure solu- 
tion of albumen from an egg is, indeed, aelcd on more completely; 
a Very considerable deposit of eoagula bd.es place, and the solutiun 
changes color, becoming greenish-yellow, as though the change was 
due, partially at least, to ordinary deeomposition. Afterwards, the 
coagula redissolvc, the fluid clears, and finally, with the exception 
of a small deposit.it is found to be free from all trace of albumen. 
But although the action is eventually nearly as complete as in blood, 
it requires a much longer time ; in fact, ii is rarely completed under 
four or five weeks, aud is accompanied, as I have already noticed, 
with Some evidence* of ordmars deeoinji'-isitiori or putrefaction: where- 
as, the change of blood is much more energetic and rapid, and, if a. 
due supply of ozone is kept up, is never accompanied by any signs 
of putre fact ion. These differences are due to the luemntin of the 
blood-corpuscles, which, as is well known, is the great absorbent 
of oxygen in the body. Now, it is stated, that the blood-corpuscles 
will absorb much more ozonized oxygen than unozonized; hut it is, 
in fact, uncertain whether this is due to a simple power of absorption 
and retention, or whether it is not rather duo to the fact that they 
are continually giving up the ozone for the work of destruction, i. e. t 
Oxidation of themselves and the surrounding organic matters, a work 
which ordinary oxygen out of the body is quite incompetent to per- 

The deportment, of blood with ozone suggests a few questions of 
considerable interest. First, it would be important to determine 
whether the change of color is of the same nature, and due to the 
same cause, as the change which takes nlace during circulation in the 
systemic capillaries; in other words, whether the presence of ozone 
is the cause of the dark color of venous blood. This question involves 
the preliminary decision of two points at least*. F\vat, ftta-dun "C&Kts, 






is any source of (Miotic existing En the body; wliether any 
tbe power of exciting the polarity of oxygen, so as to gene: 
M the result of its nutritive processes; am], secondly, what 13 the 
meaning ami interprcratiiju "1 tin? change of color in the blood under 
the influence of ozone. It has never yet been shown that any such 
power exists in blood itself; 00 tho contrary, all experiments made for 
that purpose tend to prove the reverse. Blood shaken with air or 
oxygen, or left to decompose with free access of air, never, at any 
time, gives the slightest indication of containing ozone. The same 
may be said of the 'various tissues of the body; but this does not show 
that there is no generation of ozone in the process of growth or 
nutrition; and when we consider, on one hand, the apparent de- 
pendency of the generation of ozone upon electric action; and, on 
the other hand, the intimate relations between animal nutrition and 
the nervous system, it must lie admitted to be not altogether improb- 
able that the oxygen in the circulating fluids may undergo, partially 
at least, this change. Blood may be slightly ozonized by being made 
the medium of a continuous current of galvanism; although it must 
be admitted that the blood, as it exists in the system, has not yet been 
shown to contain ozone. It is not ditheult. 1 think, to interpret the 
change of color which takes place in the blood during the first few 
hours of the action of ozone. Considering the manifest change in 
the corpuscles which, Subsequently, progresses more rapidly to their 
entire destruction, I think «i' may fairly regard it as the first physical 
■ign of their degeneration. Whether any analogous degeneration of 
corpuscles takes place in the systemic capillaries, as a consequence 
of their ministration to the function of nutrition is, I suppose, quite 
uncertain. The immediate physical cause of the change of color 
appears to be, indeed must lie, in both instances the same, viz., an 
alteration in the shape of the corpuscles, but I do not think there has 
yet been offered an adequate explanation of the cause of that altera- 
tion in the body. But whether the change is due, in the two in- 
stances, to the same cause or not, it is clear that it is accompanied 
by somewhat different conditions, for in the body it is instantaneous, 
whereas, under the influence of ozone, it requires, under the most 
favorable circumstances, two or three hours. Caseine behaves towards 
ozoue like albumen, being, indeed, transformed, iu the first instance, 
into albumen. Of the remaining organic substances to be met with 
in the body, it may be stated, as a general rule, that all those which 
pass"bff as pure excretory matters are indifferent, or nearly so, to the 
action of ozone. Thus bile, when freed from mucus, fat, and coloring 
matter, is unaffected by it ; and, of course, the various constituents 
of bile, taurine, glycocoll, the organic acids, etc. The same is true 
of the excretory constituents of the urine, urea, allantoin, alloxan, 
and kreatin; but uric acid, which is perhaps not a perfect excretion, 
isreadilyoxidized, producing allantoin, urea, and oxalic acid. 1'ibrine 
is quite unaffected by ozone, which seems to accord with that theory 
of the nature of fibrine which regards it rather as the product of 
waste, as worn-out albuminous matter, analogous to an excretion, than 
as the material of nutrition. There are substances, however, which 
are unaffected by ozone, but winch are oxidized in the system; such 
"e gelatine and sugar. 
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Experiments on tin.' tissues of the body are of do value, ( 
of the blood which they contain. 



ACTION OF 

M. N. BekctofT has ahown that hydrogen, when under an increased 
pressure, is capable of precipitating silver and mercury from their 
saline solutions, and consequently of assuming a place in the series of 
metallic substitutions. 

The following arc the conclusions arrived at from a series of ex- 
periments: — 

1. Common hydrogen, either as a gas or dissolved, displaces certain 
metals from their solution in acids. The metals with which ho suc- 
ceeded were silver and mercury. 

2. This aetion depends on the pressure of the gas and the dilution 
of the salt, or, in other words, oa the relative chemical mass of the 
reducing bod y. 

8. It is probable that at higher pressures the experiment will suc- 
ceed with other metals. 

WINE CHARGED WITH GA&ES. 
In a late number of the Annates tie Chinue appears a letter to the 
eminent chemist, Dumas, from M. Eugene Maumone, of Rheims, giving 
the results of experiments, during which by means of the air-pump 
various wines were saturated with oxygen gas. The pressure of eight 
atmospheres was employed. After several months no trace of acetic 
acid or any new compound in the wine was perceived. The cham- 
pagne bo treated was sparkling, and when opened disengaged pure 
oxygen, which rekindled an extinguished taper with the usual little 
explosion. The taste of the oxygenated wiue is not, changed, but it 
produces, after drinking, a very sensible, comfortable warmth, like 
that from drinking the best of otd wines. M. Maumend also describes 
oxygenated water as producing, when first drunk, no remarkable sen- 
sation; but bo thinks that improvement in respiration, and oven in 
digestion, ensued after it had been drunk for several days. He ahto 
experimented with protoxide of nitrogen. The wine charged with 
this gas produced the hilarious effects common to the inspiration of 
the gas itself. 



M. Laltemand communicated recently to the Paris Academy of 
Sciences a series of experiments, undertaken by MM. Perrin and 
Daroy, to elucidate this question. Three ounces of alcohol mixed 
with an equal quantity of water were given in three equal doses, at a 
quarter of an hour's interval, to a lar^i'-sizeil di.ig. Alter the lapse of 
an hour the animal was in a complete stale of intoxication, the mus- 
cular system being relaxed, the skin and conjunctiva; perfectly insen- 
" ' to the touch, the pulse one hundred and twenty, and the reapi- 
n twenty-two per minute. The posterior arete* of the, laatAlnna 
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dorsal vertebrae were now removed, and the spinal marrow laid bare 
for about two inches of its length. It was then found that I in- ante- 
rior and posterior column? of I In' cord, and the anterior and posterior 
roots of the spinal cord, could be pricked, seized with forceps, and 
pinched or pulled, without elkitmg any symptom of sensibility or 
muscular convulsion. The paralysis of the spinal nervous, system 
was found to be complete. The animal waa then let alone for (bur 
hours, and at the expiration of that period, the alcoholic lethargy 
having considerably subsided, the same excitatory manipulations were 
resumed, and the cord was found to have regained its normal suscep- 
tibility, us proved by the appearance of the physiological manipula- 
tions usually attendant iijh.hi the. employment of local stimulation. In 
Order to ascertain the phynologieaj effect! of carbonic acid, the fol- 
lowing experiment was performed: The same process of vivisection 
having been accomplished, — namely, the removal of the arches of 
the last three dorsal vertebra, — the animal was made to inhale a 
mixture of carbonic acid ga3 and watery vapor, and at the end often 
minutes became quite motionless ami sciisi-k-ss. the arterial blood hav- 
ing assumed a dark venom* hue. It was then found that the posterior 
columns of the cord, and the posterior roots of the spinal nerves, 
could be pricked, pulled, or pinched, without the production of any 
sign of sensibility on the part of the ;miiiial ; but that if, on the other 
hand, an anterior root were pricked, ur the anterior column of the 
coTd stimulated, convulsive movements were produced in the dog's 
hind quarters; moreover, that if the sciatic nerve were bared by 
incision and irritated, the muscles to which it is distributed were 
immediately thrown into a state of spasmodic contraction, In other 
experiments oxide of carbon was substituted tor carbonic acid with 
the same results. The deductions drawn by these physiologists from 
their recent course of investigation tend to establish the fact that 
alcohol, chloroform, and their "kindred spirits,'' act primarily on the 
nervous centres by their actual prcsfiu'e. within the nerve-substance; 
whereas the carbonic gases act primarily on the blood only, by the 
conversion of the arterial into venous blood ; the difference of their 
modes of action being that in the first case the ana^thesia is direct 
and primitive, and due to the immediate action of the toxical agent 
on the nerve matter ; in the second, it is indirect and consecutive, 
depending on the action of the modified blood upon the nervous 
centres. — Comptes Ilendus. 

ACTION OF CHLOEOFOEM. 
The action of chloroform has been attributed by the majority of 
writers to a special electric allinity for the nervous system with which 
it is brought in contact, by the circulation — a direct power of para- 
lyzing, in a greater or less degree, the various functions of the- brain. 
The researches of Faure and Gosselin have deeply shaken this 
hypothesis. The late Dr. Snow was impressed with the notion that 
the insensibility produced stood in direct relation to imperfect oxy- 
"enation of the blond. The subject has been investigated by Dr. A. 
i. Pouson, late of the King's College Hospital, who gives as his con- 
"" : t a paper read before the Medico-Chirurgical Society, 








that the chloroform narcotism is due to the imperfect stimulus of the 
vital functions by mal -oxygenated blood, and caused by the direct 
caustic action of chloroform upon the blood, and especially on the 
blo-xl corpuscles and their i-ell-walls. If the blood lie so much dete- 
riorated as to supply an insufficient stimulus to the heart, death 
ensues by syncope. If stagnation be effected in tho vessels of the 
lungs, death takes place by suspended respiration. 

NEW ANESTHETIC. 

During the past few months considerable interest has been excited 
among members of the medical profession by an attempt to introduce 
into practice a volatile liquid, possessing anaesthetic properties, which 
is obtained as an incidental product in the manufacture of coal oil. 
Of the chemical history of this substance - Called l.croselenc by its 
manufacturers — but little is known. Professor Bacon, of the Har- 
vard Medical School, informs us " that, a sample in his possession is 
of sp. gr. 0.640 at 72° Fab. When heated in a flask containing 
scraps of platinum foil, it began to boil at about 85' Fah. As the 
more volatile parts distilled off, the temperature continued to rise, 
and at 170° about three-quarters of the liquid had evaporated. It 
continued to boil feebly, but the whole was not converted into vapor 
until the thermometer hail risen considerably above 300°. It is evi- 
dent that several, perhaps many, hydrocarbons are present, having a 
wide range of boiling points. Probably the most volatile of them 
would be gaseous at ordinary temperatures, if isolated. It is remark- 
able that the kcroselene should be so readily arid completely volatile, at 
atmospheric temperatures. I found that kcroselene and Squibbs' ether, 
exposed in watch-glasses, lost equal weights in two and a half and 
three and a halt' minutes respectively ; am! llic ti.iviucr evaporated 
completely in about two-thirds of tbe time required for the etker- 
The specimen which I examined contained a little sulphur. Some 
sulphur compound was therefore present as an impurity, which would 
be decidedly objectionable for anesthetic purposes. 

The vapor of this substance possesses very decided auiesthetio 
properties. This was first accidentally noticed by its effects upon a 
laborer engaged in cleaning a cistern at a coal-oil manufactory, and 
afterwards proved by the manufacturer by experiments upon flies and 
mice. Whether it can lie employed without danger as a substitute 
for ether or chloroform, is as yet undecided. — Communicated to Sit- 
liman'i Journal, by F. II. St/irer, Esq. 

Turpentine as an AnmsLhelic. — Turpentine as an ansssthetic has 
been employed by Mr. J. Wilmshurst. It. is sprinkled on a handker- 
chief, and applied to the nostrils. In cases of severe neuralgia, 
cramp, aud slight surgical operations, it has been found to allay lrri- 
' "'" i, and cause a gentle sleep, from which patieuts awake without 
ir any other unpleasant symptom. 
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LIQUID DIFFUSION APPLIED TO ANALYSIS. 
a following article our readc 
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attended wit.li movements of tlio (buds, yet nothing w '" '"' indieai 
as the movements, liolng equal, and in opposite directions, will n 
tralize each other. 8. That difference of comjioaition in tbe two 
fluids is nnfimmrrj in Older that there may be inequality of action on 
tie two sides of the membrane. 4. That no substance appears to he 
permanently deposited in the membrane during; osmosis. 5. That 
the action upon the membrane is of a solvent nature. C. That prob- 
ably the chemical actions on the two sides of the membranes do not 
depend upon inequality, pimply of one kind of action, but upon a 
difference of chemical actions going on on the two sides of tbe men 

In these observations, and in tbe various experiments which he n 
etituted, Professor Graham, to a certain extent, traced osmosis to the 
effects of changes occurring in the intervening septum; and although 
in 1854 ho did not give that defined view of the cause of osmosu 
whieh he has since supplied, he removed many preceding errors, and 
laid the basis lor a more comprehensive understanding of the whole 
subject. 

In his latest paper, published during the past year (1861) in the 
Proceedings of the Royal Society, and entitled " Liquid Diffusion 
applied to Analysis," he has led us to a new view of the osmotic pro- 
cess, and, without impairing the facts previously observed, has —- "■ 
tn them a reading which is at once simple and practical. ""' 
ting aside the idea of capillarity as the cause of the phe- 



served, -till setting aside the idea of a difference of specific gravity 
in two fluids as the cause of tbe phenomena observed, he has indi- 



d on 

.is snbBtanees in water by tbe membrane interposing, and 

has accounted ti.it' separations. and proposed analytical resulta, all 
most singular in character ami striking in simplicity. 

If Professor Graham be now correct, all chemical substances are 
divisible into two great liimilies in ivspeet to I heir diffusive qualities. 

The first, or iliffimke class of substances, are marked by their ten- 
dency to crystallize cither alone or in combination with water. 
Winn in a state of solution they are held by the solvent with a cer- 
tji in three, so as to affect the volatility of water by their p 



The solution ia generally free from viscosity, and is always rapid. 
Their reactions are energetic and quickly effected. To this elass he 
gives the name of Crystalloids. 

The other class of substances of less diffusibility appear to be typi- 
fied by animal gelatine. They have little if any tendency to crystal- 
lize, and they affect a vitreous structure. To this class be gives the 
name of Colloids. 

The distinctions between the crystalloids and the colloids, as chem- 
ical substances, are further defined by Professor Graham in the fol- 
lowing descriptions: The planes of the crystal, with its hardnesi 
and brittleness, are replaced in tbe colloid by rounded outlines, with 
more or less softness and toughness, of texture. Water of crystalliz- 
ation is represented by water of gelatiiiatiou. Colloids are held in 
solution by a feeble power, and have little effect on the volatility of 
the solvent. They are also precipitated from their solution by the 
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addition of crystalloids. The solution of colloids has always a cer- 
tain degree of viscosity or gummincss, when corn-cm rated. They ap- 
pear to be insipid, or wholly tasteless, unless when they undergo de- 
composition on the palate, and give vise ro rapid crystalloids. Their 
solid hydrates are gelatinous bodies. They arc united to water with 
a force of less intensity ; and such is the character of the combina- 
tions in general between a colloid and a crystalloid, even although 
the latter may be a powerful reagent in its own class, such as an acid 
or an alkali. In their chemical reactions the 'lystalloidal appears 
i'lnii, and [he colloidal the inert, form of matter. The 
combining equivalent of the colloid appears always to be high, and it 
has a heavy moleetde. Anion:' the colloids rank hydrated silicic acid, 
and a number of soluble hydrated metallic peroxides, of which littlo 
has hitherto been known; also starch, the vegetable gums, and dex- 
trin, caramel, tannin, albumen, and vegetable and animal extractive 
matter. The peculiar structure and chemical indifference of colloids 
appear to adapt them for the animal organization, of which they be- 
come the plastic elements. Although the two classes are widely sep- 
arated in their properties, a complete parallelism appears to hold 
between them. Their existence in nature seems to call for a corre- 
sponding division of chemistry into a crystalloid and a colloid depart- 

Although chemically inert in the ordinary sense, colloids possess a 
Comparative activity of their own, arising out of their physical prop- 
erties. While the rigidity of the crystalline structure shuts out ex- 
ternal impressions, toe softness of the gelatinous colloid partakes 
of fluidity, and enables the coDoid to become a medium for liquid 
diffusion, like water itself. The same penetrability appears to take 
the form of a capacity for cementation in such colloids aa can exist 
at a high temperature. Hence a wide sensibility on the part of col- 
loids to external agents. Another eminently characteristic citiality 
of colloids is their mutability. Their existence is a continued met- 
astasis. A colloid may he. compared in this rosjieet to water while 
existing liquid at a temperature below its usual freezing point, or to 
a supernatural saline solution. The solution of hydrated silicic acid, 
for instance, is easily obtained in a state of purity, but cannot bo pre- 
served. It may remain fluid tor days or weeks in a sealed tube, but it 
is sure to gelatinize at last. Nor does the change of this colloid stop 
at that point; for the mineral forms of silicic acid deposited from 
water, such as Hint, are found to have passed, during the geological 
ages of their exist enee, from (lie lilreons or colloidal into a crystalline 
condition. The colloidal is in fact a dynamical state of matter; the 
cryslalloidal being the statical condition. 

The separation of a crystalloid from a colloid is readily effected 

Sa combination of diffusion with the action r.f a septum composed 
an insoluble colloidal material. Animal membrane will serve for 
the latter purpose, or a film of gelatinous starch, hydrated gelatine 
itself, albumen, or animal mucus. But much the most effective sep- 
tum used is paper as it is metamorphosed by sulphuric acid. This is 
now supplied by Messrs. lie la Hue, and has become familiar under 
the name of " \ i-;.'c!able parchment," or - parchment paper." From 
sheet gutta-percha a flat hoop is formed, eight or ten. inchu* \n Clause 



1 upon 



lor liy three inches in ili'ptti, anil one side is covered by a disk a 
lot-paper, to as to form a vessel like a sieve. A mixed solu- 
tion, which may In) supposed In contain sugar anil gtim, ia placed u""- 

... t'.i tin' di-pili nf liiilt' an inch, and the instrument if ' 
floated upon a considerable volume of water contained i 
Three-fourths of the sugar diffuses out in twenty-four hours so free 
from gum as to be scarcely affected by lubacetate of lead, aud ready 
to crystallize on the evaporation of the external water by the heat of 

In this case, then, the effect of the septum is to produce an unequal 
action of diffusion, and to cause the separation above described. The 
explanation of this change depends, according to Professor 
not upon any di-give of capillarity, but upon the eileet nf the septum, 
which is a true colloid. The crystalli ' ' 
water from the hjdrated '■'.'■ Hoidnl sepU 
for diffusion ; but the colloid gum has little or no power to separate 
the combined water of the same septum, and does not, therefore, open 
the door for its escape by diffusion, as the sugar does. 

This separate inaction of the colloidal septum is defined by 
snr Graham under the term dialysis. In cases where bodies belong- 
ing to the crystalloid series have unequal diffusive properties, they 
may be separated from each other without any intervening septum; 
the natural diffusive power of each crystalloid being sufficient to de- 
termine its diffusibility. To effect separation of different crystalloids, 
therefore, mere diffusion in a eolumn of water ia necessary. The 
mixed solution of crystalloids is conveyed by means of a pipette to the 
bottom of a column of water contained In a cylindrical glass jar. A 
kind of cohohatiou takes place; a portion of the most diffusing sul>- 
stance rising and separating from the less diffusive substances, 
and more completing as it ascends. 

We are thus led by these experimental deductions to give u, 

phenomena of osmosis a new and distinct reading. The consideration 
of tho properties of gelatinous bodies or cull. mis appears. Prof. Gra- 
ham thinks, to show that osmosis is an affair of the dehydration (that 
ia to say, of the removal of water) from the membranous gelatinous 
septum, under inlluenrcs having a catnK plic character. The colloid- 
al septum is capable of liydraling itscli to a higher degree, in contact 
with pure water, than in contact with a saline solution; while the 
saline solution, on its part, removes the water from the membrane and 
establishes the effect. 

In addition to this explanation, we obtain by these new experi- 
mental deductions another method of conducting analytical inquiries. 
For instance, soluble albumen may be obtained iii a state of purity by 
exposing it to the separate action of the colloidal septum, with an ad- 
dition of acetic acid: or. again, if blood, milk, or other organic fluids, 
are charged with a small quantity of arscnious acid, and the mixtures 
so formed are placed upon a membranous septum or dialyser, the op- 
posite surface of llie membrane being imposed to water, tho greater 
portion of the arscnious acid will pass through the membrane to the 
external water in the course of twenty-four hours. In au experiment. 
given by Prof Graham, the arsenic, thus separated and ditti ' 
L h the external water, was bo free from the organic matter 
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could be precipitated at ouco by sulphuretted hydrogen and quan- 



ild be precipitated 
reigbvu. 



To those who know anything or tin 1 immcii.-i"- difficulties of sepa- 
rating such a body as arsenious acid from organic iiirntei', by the pro- 
■rnmonlv luliijiTi.-il in the laboratory, the value of this process 
will at onee be obvious; for a natural separation of the suspected sub- 
stance is Qui merely procured, but I he analysis is made without the 
sliglitc.it loss of substance, and by repetition of the process I ho natural 
separation may be perfected. It remains for our analysts to deter- 
mine by direct experiment how lar this simple method of inquiry may 
be extended to every other body of the eiyslalloidal type. 

Finally, the labors to which we have drawn attention have art 
immediate bearing on the phenomena of life, and on those changes 
known as nutritive and excretive. As the colloidal condition is a 
dynamical state of matter, so Prof. Graham suggests that it may bo 
looked on as the probable primary source of the force appearing in 
the phenomena of vitality as living 1 milter without form ; while to the 
gradual manner in which colloidal changes Lake place (tor they always 
drmaud time as an clement) may the chronic nature and periodicity 
of vital phenomena be ultimately referred. 

INCREASING TI1E ILLUMINATING POWEB OF GA3. 

It has long been known (liar the light of il luminal irni gas may be 
considerably increased by mixing with the gas the vapor of naphtha, 
benzole, or some other volatile hydro-carbon resulting from the de- 
structive distillation of coal. As this vapor c leiuc? at low tempera- 
tures, it cannot be carried through pipes iniiu the gas works, but must 
be mixed with the gas in the vicinity of the burner. 

A late number of the London Ch™icul Nine* contains a report of 
a series of experiments made in London by Mr. W. Haywood, a gas 

Xcer, to test the advantage of applying this mode of increasing 
to the street lanterns. Moot-gate .Street was selected for the 
.ill. Six lanterns on one side were provided with the common 
hat swing burners, burning live cubic feet of gas per hour, and sii 
DpOrj the other side of the street were lilted with thirty-inch burners and 
with reservoirs of naphtha. The experiment lasted thirty days. The 
flttrict inspector of the Commission, who saw the lights nightly, 
reports his opinion that the light on belli sides was perfectly equal. 
Mr. Haywood thinks I hat (he light from the thirty-inch burners was in- 
ferior, though very slightly si, to that from the five feet burners. He 
comes to the conclusion that about three foot of the carbonized gas is 
■boat equal to five feet not carbonized. As the naphtha will not 
evaporate in cold weather, the apparatus will not operale out. of 
toon in the winter, but Mr. Haywood thinks that it will save at 
least five dollars to each si ivii lantern during the summer months. 

0OL0E PRODUCTS OF COAL TAB. 

Aniline, first discovered in coal tar by Dr. Hoffman, is now most 

c!v used as the basts of ret!, blue. vbuet, and green ibjcs. 

This important discovery will probably in a Ce,\v \o,a.ti tunftst d«sa& 
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Britain independent of the world fur dyestuffa; and it 
probable that England, instead of drawing her dyestuffs from foreiei 
countries, may herself become tbe centre from which ajl the w~->- 
will be supplied. 

Colors of Gems. — It ia also nn interesting fact that M. Toumei, 
of France, baa Lately demonstrated that the colors of gems, such a 
the emerald, aqua-marina, amethyst, smoked rock crystal, and othert 
are due to volatile hydro-car bona, first noticed by hir David I 
Mer in clouded topaz, and that they are in it derived from metallic o: 
ides, as has been hitherto believed. — Address Pres. British Assoi 
ation, 1801. 

CHEMICAL KESEABCHE9 OS COMBUSTIBLE MINERALS. 

The following important contribution to Chemical Geology was re- 
cently communicated to the Paris Academy by the well-known el — 
ist. Frcmy : — 

My long-pursued studies on vegetable tissues, of which the Acad- 
emy ;il ready knows (he principal results, have naturally led me to 
wish to determine the chemical characteristics of the combustible 
minerals, and to try to discover whether their cor 
present any analogy with those, limning unaltered vegetable tiasues. 

Admitting, as <i,< .-ill geologists, that turf, lignite, coal, and anthra- 
cite, are limned under different circumstances, and that tlicy apper- 
tain to thi! strata of different epochs, my desire is to discover in the 
combustibles the degree, of alteration of i lie organic tissue. 

In studying t'jrf, 1 have discovered no really new fact. By tl 
side of the unaltered elementary organs, (bund in -neh large quanta 
ties in fibrous turf, I have found, according to the degree of alte 
tion tha combustible has undergone, various proportions of th 
brown compounds, neutral or acid, mtrogenized or not, which in < 
Ignorance wo designate by the general term of nlinie compounds. 

The presence of these I'..:" lies, which M. I'ayen had already investi 
gated, establishes a very clear distinction between turfs and unaltcret 
organic tissues. 

The chemical examination of lignites was likely to prove mor< 
tcresting. In this examination I have taken care to distinguish tl™ 
specimens still presenting a ligneous organisation from those which 
have the appearance and compactness of coal. The former const! 
tute the xyloid lignite, or fbssil-uood ; the latter, compact and perfee 
lignite. Regarding their cheuiieal charact:crislh-s, all the varieties o 
lignite I have examined are iieliidi-il in the two preceding Species. 

Although the ibssil-wood lignite has otl.cn the tenacity and appear- 
ance of ordinary wood, I bine come to the conclusion th.it. in ill 
combustible the ligneous tissue undergoes a great change; trituration 
reduces it to a fine powder; submitted 1<> the action of a weak solu 
tion of potash, it yields to tbe alkali a considerable quantity of nun 

Tbe following two reactions establish .1 very marked dilferenc 
between ordinary win id ami fossil- wou 1 lignite : \Vlicn nitric acid, 1 
the aid of heal, reacts on wood, it dissolves a portion only of its fibl 
ant? medullar rays, and leaves untouched the cellulose matter, whi 
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<li?solves without rot oration in concentrated snlphurie acid, and pos- 
sesses all [hi- properties ascrilie.d to it by M. Payen. 

Under tlw same citvnmsLa.nccs, fossil-ivoutl lignite is attacked with 
great energy and completely transformed into a yellow roain, soluble 
in alkalies and in excess of nitric acid. 

By submitting wood anil fossil-wood lignite comparatively to the 
action of hypochlorites, there is a marked difference in their effects 
on tbe two substances. 

Hypochlorites react on wood in a manner which may he compared 
to that of nitric acid. They dissolve rapidly a portion of the fibres 
antl medullary rays, leaving the cellulose untouched. 

Alkaline hypochlorites attack fossil-wood lignite, almost entirely 
dissolving it, leaving only imponderable colorless traces of the fibres 
and medullary rays. 

It result.- 1 , I lien, from i lie preceding tn.-ls, that when ligneous tissues 
arrive at tii.it state of modification constituting fossil-wood lignite, and 
while preserving the appearance of wood, their substance hits under- 
gone- a very material modification, and then contains new proximate 
principles, characterized by their perfect solubility in nitric acid and 
11 hypochlorites. 

Alter determining the chemical characteristics of fossil-wood lig- 
nite, it liL'fijun-s interesting t., ascertain whether the compact lignite, 
iu which the texture of the ligneous tissues is no longer observable, 
and which is black and brilliant like coal, to which it bears so much 
analogy as to uiyslilY tlie in out. expcricui-ed, preserves the chemical 
characteristics of lossil-wood lignite, or whether it resembles coal. 

In a geological point of view, the comparative study of tbssil-wood 
lignite, of compact lignite, and of coal, appears to me to be also of 
great importance, ii', iji fact, there is a positive connection between 
tin- state of alteration ■ if coinlm-l ible minerals and the age of the strata 
containing thein, It becomes apparent how much geology would benefit 
I, v possessiu:; a chemical character, by means of which it. wotdd bo 
possible to determine accurately tin; extent of the modification of an 
organic body, and of determining the age of the stratum by the state 
of alteration of the combustible mineral found therein. Therefore I 
have applied myself to find a scries of chemical re -;, gents acting differ- 
entlv mi combustible minerals, and to arrange their varieties con- 
formably to the degree of their modifying action and the chemical 
characters they would thus present. The re-agents 1 have employed 
are potash, hypochlorites, sulphuric ami nitric acids. I also take into 
i.'i-. imii the excellent characteristic given by M. Conlier. 

J have previously shown that it, is iinpossilile to confound ligneous 
ti--ne with f >:-sil-wiiud lignite, the latter being soluble in hypochlo- 
rites and nitric add. Compact lignite, presenting no longer the ap- 
pearance of organization, could he confounded only with certain 
- 1. 1" coal. The mode of combustion, the reaction of the vol- 
atile products, mi litmus, and the color of the dust, constitute already 
distinctly e and very important characteristics. To this subject chem- 
ical re-agents will give a yet greater degree of certainty. When 
li'jniie i- submitted to the action of concentrated potash, the 
lit[iiid sometimes becomes colnrcd brown, dissolving a small quantity 
of uhnic acid; but alkafine liquid does not gQU.e.Ta&y tvibk\, u& ■Cog 






rmnhnitflilri Thus n distraction is iinmediat el y established between 
fossil-wood nnd rampant lignite. 

I Lave always observed that the lignites which resist the action of 

• "i aru those which, by their bearing, approach nearest V ' 

npaet lignites, black and brilliant like coal, dissolve entirely in 
ne hypochlorites, nro rapidly attacked by nitric acid, and pro- 
duce tin. - yellow roiin which I have already mentioned while treat- 
ing of li"sil-«ofil lignite. 

The two characters just indicated prevent, then, the confounding 
lignites with coals. Coal, in tact, is not disarmed by hypochlorites, 
and ia attacked but feebly by nitric acid. I have submitted to the 
test of the hypochlorites almost all the important coals belongingto 
diilcrcul strata, and have found thai these combustibles always real' 
the action of them chemical tv-agents. To me this characteristic ap- 
pears so valuable that I think were a sample of coal met with slightly 
attackable by hypochlorites, it would lie advisable to examine whether 
the combustible posse-.dug this exceptionable property were really 
coal; for it may well Ik* imagined that in coal-fields there may eiist 
ki'^i-i;il>l<- matters unequally decomposed. 

Coal and anthracite which resist the action of alkaline and hypo- 

dorite solutions dissolve completely iu a mixture of monohydrated 

sulphuric acid and nitric acid; the liquid takes a very deep brown 

color, and holds iu soludon au uhnic compound, which water com- 

pktely precipitates. 

It is not my Intention in this paper to consider the influences by 
whieh organic tissues arc transformed into combustible minerals. I 
ought, however, here to put on record what seems to me an inter- 
esting uliscrvalioii. i have ascertained that ligneous tissue, exposed 
for several days to a temperature of 2'ji>°, undergoes successive modi- 
fications, and yield" liodirs very similar to those found in lignites. 
The first are soluble in alkalies, and correspond to fossil-wood lig- 
nite; the second are insoluble iu alkalies, but dissolve entirely in 
hypochlorites!, like compact lignite. These are the new facts which 
it is my wish to submit, to the Academy. Their evident object is to 
introduce chemical characteristics into the stud} of combustible min- 
erals, and they appear to me to lead to the fallowing deductions: — 

1. By treating combustible minerals by the above-mentioned re- 
agents, it is ascertained (lint in proportion to (he age of the Ugnito, so 
the chemical characteristics of the tissues gradually disappear, and 
the organic matter more, resembles graphite, the older stratum whence 
it is derived. One exception 1 mike in tvspecl of the strata which 
Lave been modified under the inlltience of inctamorphism. My 
researches accord completely with those of M. Regnault, who has 
already arrived at the same eon elusions as myself iu Lis important 
researches on combustible minerals. 

2. The first decree of modification of ligneous tissues, represented 
by turf, is characterized by tin; presence of ulnue acid, and also by 
the ligneous tissues or cellules of the medullary rays, which can be 
extracted and purified iu considerable quantities by means of nitric 
acid or of hypochlorites. 

". The second degree of modification corresponds to fossil-wood or 
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xyloid lignite. It is partly soluble in alkali, lik" the preceding body, 
but il undergoes a greater alteration, for it dissolves almost entirely 
in nitric acid and hypochlorites. 

4. The third slate of modi lit at inn is represented by compact or 

Serfoct lignite. Re-agenls indicate in this substance, a transition 
■om organic matter to coal; thus, alkaline solutions have generally 
no 1'ffi.rt on pcrleel lignite; this combustible is characterized by its 
complete solubility in hypochlorites and nitric acid. 

5. Tho fourth degree of modification corresponds to coal, which is 
insoluble in alkaline solutions and in hypochlorites. 

6. The lil'r.li degree of alii- ration i- anthracite, which is oliiiously 
allied to graphite, which resists the re-agents capable of modifying 
tho preceding combustibles, and which is but very feebly attacked by 
nitric acid. 

It is then evident that chemical reactions c on linn the clas.-ilication 
of the combustible minerals admit ted by geologists. I am, however, 
far from thinking that lignite, eoal, ami am hvacite, which arc now 
characterized by [heir elementary composition and chemical reac- 
tions, constitute the only modifications which organic matters un- 
dergo while changing into combustible minerals. There doubtless 
are intermediate transformations of the organic tissues corresponding 
to the differences established by commercial practice between the 
different species of coal and lignites. But are the re-agents suffi- 
ciently sensitive to be capable of chiira'acri/.iug these different va- 
rieties of llif sa .■imibu.-tilili- mineral in glamc-coal or sinith-coal, 

or even in the dillerent. layers of the same coal-bed '• I shall inves- 
tigate this question in another communication. — Comptes Rendu!. 
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'ompiaints of consumers in regard to the value, or rather efficacy, 
lamplca of soap, which to the best of the manufacturer's knowl- 
edge have been .well prepared, arc not uncommon. It is very proba- 
ble that the usual explanation which is offered, whenever a soap tails 
to fulfil the expectations of the consumer, viz., that it contains too 
much water, may be in many cases correct. Admitting this, and va- 
rious other contingencies, which are of importance, in deciding upon 
the value of a soap, there appears to be another obvious reason why 
different soaps containing equal amounts of water may still possess 
ditYiTcnt degree? of efficacy. 

It is evident from (he different equivalent weights of the various 
fatty acids, that the amounts of caustic alkali taken up by them in 
the formation of soap must be of unlike magnitude. If it be true that 
the detergent power of soap is entirely dependent upon the amount 
of alkali which it. contains, of course it follows thai (hose soaps which 
contain the largest proportion of alkali, or, in other words, (hose con- 
taining a fatty acid the equivalent weight of which is small, must be 
the most efficacious. Since the difference between the equivalents 
of the common fatty acids is not large, these considerations are, per- 
haps, of little or no importance in so far as concerns the Cousump- 
liun of soap in household economy, (he total amount used ill a single 

family bcin^ but small. In a maaa&utaring e*tiMwWw\\,W«s^'st., 
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where fifty or a hundred thousand pounds of HMD may l>e used in the. 
course of ft year, differences which cannot lie deemed iiisL'uilicant 
must exhibit themselves. 

Calculating from the. equivalent weights how much of each of ih..- 
other soaps would bo required to replace one thousand pounds of tal- 
low soap, the following quantities will be found: — 



MOULDY CASKS, 
The casks are first washed out for about five minutes with an alka- 
line solution ill' * h1;i, n iii 1 then sink.' I I'uriiDi: or [wo days with a liquor 
acidulated with hydrochloric acid. 

The committee of I lu- Society for the Encouragement of National 
tndllstry report that the process is ell'eetive both tbr wine and beer 
?ask»; that it is cheap, ana saves great expense. — Bull. Soc. Encour. 
Plndust. Nat., May, I860. 

NON-EXFLOSIVENESS OF KEROSENE OIL. 
The following article on the above subject has been communicated 
by Dr. A. A. Hayes, rif Boston : — 

Some recent cases of accidents arising from the inflammatio] 
oils called " Kerosene," have led to an experimental research on 
possibility of danger connected with the consumption of coal oil for 
affording light. 

" Kerosene " is a term applied by the earlier manufacturers to coal 
oil purified in a special manner, nod as a " traile name." But by the 
public generally this term is applied to all oils made from coal and 
petroleum. 

The purified oil, when properly manufactured, obtained from dif- 
ferent kinds of coal, or from petroleum (native oil of the oil springs), 
has nearly the same constant characters in ils finished state. Its 
character of non-e\|ilosivencss. its value for illuminating purpose*, 
and entire safety in use ordinarily, depend entirely on (lie skill of 
the manufacturer, his knowledge, and mural sense in his business 
transactions. 

By the processes of the manufacture, the standard oils arc deprived 
of their more volatile and inflammable parts, they have high boiling 
points, and in the character of fixity approach to spermaceti and 
other oils known as " fixed oils." Like hud ;iml similar oils, they do 
not emit volatile explosive vapors at common temperatures, and they 
will c:,Ltii]'iiii,h small flames, when these are forced into them, being 
tlm- distinguished from volatile oils. 

Only alter they have been heated to the point at which their va- 
l"Ji-s_risc. lively in the nir will Ihinie ci minim licate will) them anil 
This burning of the vaiior is a simple injlamma- 
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., not attended by explosion ; nor can explosion be produced with 
■ vapor, excepting when wi> mix a Huh' vapor with a large volume 
of air and beat the mixture. Hence, practically, the standard oils 
fi-oio the different sources named may In- considered sate as fuel for 
lamps used under all ordinary exposures; and no accident baa been 
traced to the consiuuption of such oil, no! wiilisiauding the very great 
extension of its application at. present in this way. 

The consumers of the standard oils obtained from coal and oil 
springs should lie assured that their supplies were purchased from 
well-known, reliable manufacturers, and all mixtures of light spirits 
with alcohol, fusel oil, and turpentine, under the numerous fancy- 
names now so common, should ho rejected without hesitation. Any 
out: may apply a simple lest ol'iuilanuiinljilit.y, by allowing I wo spoon- 
fuls of the oil, contained in a tea-cup warmed to ~j° or 80°, to be 
brought in contact with the flame of a lamp-lighter. No danger at- 
tends the trial, and if the vapor or the oil will inflame, great risk will 
be. incurred in consuming it. 

True, explosions occur willi I lie vapors of burning fluid, the light 
napthas of oil-spring oils ami (heir mixtures ; the use of which, since 
pure coal oils have been introduced, is no lunger economical, and has 
always been attended bv wanton saeritiec and exposure of human 
Eft. 

WHITING INK. 

M. de Champnor and M. F. Malepeyro, in their Manual, say that 
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Boil the galls anil logwood together in twelve pounds of water for an 
hour, or till half the water has been evaporated ; strain the decoction 
through a hair sieve, and add the other ingredients; stir till the 
nh..h', especially the gum, be dissolved; and then leave at rest for 
twenty-four hours, when the ink is to be poured off into glass bottles 
and carefully corked. 

Mr. J. Ilorsley gives the following receipt: Triturate in a mortar 
thirty-six grains of gallic acid with three and one-half ounces of 
strong decoction of logwood, put it into an eight-ounce bottle, to- 
gether with one ounce of strong ammonia. Next dissolve one ounce 
of sulphite of iron in half an ounce of distilled wafer by the aid of 
heat; mix the solutions togellier by a lew minnt.es' agitation, when 
a good ink will be formed, perfectly clear, winch will keep good any 
I- ■ i ■ ■ ■ 1 1 nf lone without depositing, thickening, or growing mouldy, 
which Litter quality i- a great desideratum, as link undergoing I kit 
... worthless. It will not do to mix with ordinary ink, 

r most greasy paper be used for writing on with it. — Chemical 

■'• Miiriimj Ink. — Dr. Eisner gvves lW fcffl.wv«%, ua 
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a stumping ink for goods before undergoing bleaching, or LiuMttilg 

nidi mills or alkalies. It consist? merely of one nnnrc of fine Chinese 
vermilion and one drachm of protosulphate of iron, well triturated 
wiili boiled oil varnish. 

To rem/ioe Ink from Paper. — M. Fii 

Scitntific . I in- :■'■■ 'in ilii 1 following process for removing » 

from paper: Alternately wash the paper with a camel-Lair brush 
dinpea in a solution of cyanide of potassium and oxalic acid; then, 
when tLe ink has disappeared, wash, the paper with piu-e water. 
By this process cheeks have been altered when written on ''patent 
cheek [injur," from which it was supposed by a recent inventor to 
be impossible to remove writing. 

MANUFACTOEE OF PHOSPHORUS, 
M. Caie Montranil, applying the knowledge of the fart that., under 
an elevated temperature, any phosphate of lime mixed with charcoa], 
subjected to the action of hydro-chloric arid gas, is decomposed, has 
based upon this reaction a new industrial process for obtain! tin phos- 
phorus. Uurnt boms, reduced to a fine powder, — ■ 
wood charcoal in earthen cylinders. When tbese ai . .. 
beat a current of hydro-chloric acid gas is introduced. The phos- 
phate of lime is immediately decomposed, ami chloride of calciur 
carbonic oxide, hydrogen, and free phosphorus are formed. TLe hi 
is distilled off and condensed. 



IMIT.'.-Vl-:!) I-ISIXFECTANT. 



shore, and calcines them in a furnace until they are reduced li> a 
friable condition, and readily broken and powdered. To this powder 
be adds, first, half the quantity of sulphate of iron, thus producing 
a fine yellow, inodorous powder, resembling ochre. The material is 
inexpensive, and it is quick and economic in its action, as it requires 
but about one part of the disinfectant to one hundred of the matter 
til be treated. It is more especially intended for all kinds of feculent 
matter, etc. ; when used as a disinfectant for urine, about two p 
cent, of common tar ia to be added 



WHITE GUNPOWDER. 
Considerable attention has been given of late to this substance. 
M. Pohl, a German chemist, in a commiuttcatiou to the Academy of 
Vienna, states that prussiato of potash 20 parts, sugar 23, and chlo- 
rate of potash 4!> parts, make good white gunpowder. In esplodinj 
this powder, 100 parts of it yielded 47.41 ol gaseous products am 
59.56 solid residue* Ordinarily black gunpowder furnishes onl 
31.38 of gaseous prftluels and (JS.ui) of solid residue. The efficionc 
of gunpowder is measured by the gases wliich are produced from i 
by explosion. An equal weight of white gunpowder will produce 
67 times the explosive effect of the black. In Order |.. obtain t' 
»e effect on projectiles ami in iyAucs, only GO parts of while p 
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. r will be required lor 100 parts of the common kind. The residue 
f the white being as 31.53 to 68 of the black, it is more cleanly, 
white the heat generated when it is ignited is much lower, and a 
greater number of shots can be fired with it without heating a can- 

M. PoU considers that white gunpowder, being more energetic in 
ita action than common 1 j ' r u ■ k powder, approaches more nearly gun- 
cotton lor efficiency, and il lias the advantage over this substance in 
being more easily prepared, keeping (br a tourer pci iod of time with- 
out change, and is cheaper. This powder is not only easier of prepa- 
ration than the old, but it may be made in a lew hours in great quanti- 
ties with very simple machinery. 31. Pohl states that it ia difficult of 
explosion by piv^mv ami percussion ; but Mr. F. Hudson, in a com- 
munication to the London Cli'-mini! Iffim, stnt.es that he made sev- 
eral samples according to M. l.'ohl's receipts, and found that when he 
mixed the materials moist, then dried lln-ni at I "iO" Fah., the powder 
was very liable to explode with friction- it wan indeed percussion 
powder. This was not the ease when they were mixed dry. He 
taya : ■' A cannon loaded with white gunpowder goes { "* 
plication of a few drops of sulphuric acid applied 
The property of this gunpowder may possibly bo applied to somo ad- 
vantage in the preparation of bomb-shells for Jong- ranges. These 
shells would not explode until they strike the object, it filled with 
white powder, and contain a small 'glass vessel with sulphuric acid. 
No explosion of the shell would take place in the air, as is too often 
the case with the ordinary fuse shell." 

AESEN1ATED ALCOHOL. 

,tcd alcohol has been employed by M. Leprieur for the 
on of specimens in natural history eol lections, especially 
The animal tissues to 1« preserved should be plunged into 
e liquor shortly after death, and insects while still living, or after 
suffocation by chloroform or ether vajtor. M. Leprieur, who has suc- 
cessfully employed this method I'or twelve years, aihls that the living 

; , t ]s j n( .]'eased in weight about, a fourth after remaining in the 

d twelve hours, and that they retain in (heir organs quill: enough 
•enious acid to repel the attacks of larvse. 
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a order to separate nicotine from tobac co-smoke, M. Ferrier pro- 

o furnish pipes and cigar-holders with a tube containing a pc- 

irly-prcparcd cotton. lie. hopes by this arrangement to obviate 

ic inconveniences ami dangers iie idenl to the occasional or habitual 

practice of tobacco-smoking. To prepare the cotton, it is soaked in 

a solution of tannin, and then dried in the air. When the smoker 

draws the air through the bowl of his pipe, or the leaves of his cigar, 

it of gas anil vapor U iiirmei], consisting of air with excess of 

I, of carbonic acid, and vapor of water, products of the eotn- 

U of the outer layer of the tobacco, and of the cmpvremuat.ic, 

r produced from the jjorlions of tobacco aAjijifiKi^ fttf " 



When these various products come in contact with the pre- 

ed cotton, the latter is nioiste 1 by the vapor of water, and the 

mill retains the nicotine in chemical combination. Tin 1 , distin- 
guished chemist,, Cahours, lias repented Furrier's experiment, and 
confirmed his results, lie is convinced ih-it by (lie use of the cot- 
ton prepared by M. Ferricr, and removed sufficiently often, the pro- 
ducts (if the combust inn and distillation of tobacco are entirely 
rti-|ii'ivi'd of nieoliiic. Harral, tvji limit disputing the result of Ter- 
rier's experiments, objects that nicotine is not capable of uniting with 
tannin, and that, the latter substance is not less injurioos than nico- 
tine. The ennclusiou to 1* derived from these investigations seems 
to be, that tobacco-smoke which has passed over prepared cotton is 
not absolutely deprived of its virtue. Resides, it yet remains to he 
ascertained whether smoke thus deprived of its nicotine would still 
have the properties required by the smoker. Says Barrcswill, it 
lid seem that if tobacco were employed only lor its smoke, and 
for the physiological i-u"ee(s which (he smoke produces, it would 
easy to substitute for it sonic inoffensive substance, or even to 
tain entirely from its use, unless, indeed, the mere mechanical 
operation of breathing gas through the tube of a pipe, or cigar, is not 
all the pleasure of smoking, or the odor of tobacco, aside from its 
special influence, does not have a sufficient attraction. It is not diffi- 
cult to conceive that persons may become habituated to the use of 
tobacco thus deprived of its peculiar qualities, when we remember 
'hat chicory has become a regular article of consumption, being used 
} make a cofiee which may lie truly considered as destitute of all 



CURIOUS FACTS IS RKLATIOX TO PICRIC ACID. 

Mr. M. Carey Lea, of' Philadelphia, states that the characteristic 
pellow color of picric acid is so powerful tlial lie lias found that water 
a distinctly colored by oiuMiiiMionlh of its weight of (he acid. This 
color is also totally destroyed by sulphuric acid of a certain strength, 

without in any way dec posing the acid. 

Water containing one ten-thousandth of picric acid exhibits a 
bright yellow color. With ono threcdiundivd-tlioiisandth the color 
still distinct, even in a stratum of not over an inch in thickaess. 
' 1 large quantities a millionth gives a distinct color, as above 




THE EQU1VALEST OF HEAT. 

The mechanical equivalent of heat has been determined by M. 
Jule, of Manchester. lie found that mw unit of heat, or that quan- 
tity of heat which is necessary for raising the temperature of a 
pound of water erne degree centigrade, is equivalent to the mechani- 
cal work by which the same muss of wafer is raised to 423J metres, 
or 1389 English feet. When heat, produces mechanical power, that 
IB, mechanical work, a certain amount of heat is always lost. On the 
-other hand, heat can be also produced by mechanical power, namely, 
by friction and the concussion of unclastic bodies. "You ean bring a 
- -* iron into a high temperature, so that il becomes luminous 
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and glowing, by only striking it continuously with a hammer; hero 
mechanical power is converted, into heat. If we produce bo much 
heat as is necessary for raising tho ten i;n' rat are of one pound uf water 
by one degree, then we must apply :m amount, uf mechanical work 
equal to raising one pound of water 1 3N!) loot, and lose it for gaining 
again that beat- By these considerations it appears to be proved 
that heat cannot be ponderable matter, bat a motive power, because 
it is converted into motion, or int." mechanical power, and can be 
produced either by motion or mechanical power. Now, in the steam- 
engine, we find the limit is the origin of I lie motive-power, but the 
heat is produced by burning fuel, and therefore the origin of the mo- 
tive-power is to l.io found in I In. 1 fuel, that is, in (ho chemical forces of 
the fuel, and in the oxygen with which the fuel combines. 

The Sun's Ileal. — According to the hypothesis of La Place, the 
universe was formed by a chaos of nebulous matter, spread out 
through infinite space, this nebulous matter becoming afterwards 
conglomerated and aggregated i" solid masses. Great quantities of 
this nebulous matter, possibly from a groat, distance, tall together, 
and thus their attraction, or the energy of their attraction, was de- 
stroyed, and thus heat must have been produced — heat so great that 
it surpasses all our ideas and all the limits of our imagination. If we 
calculate this quantity of heat, and suppose that the sun contained 
the whole of it, and if we suppose that the sun bad the samo specific 
heat as water, it would be heated to Iwi i-.ii/-i. i,jhl iiiitiions of degrees, 
that is, to a temperature surpassing all temperatures we know on 
earth. However, tin's temperature could not exist at any time in the 
sun, because the heat, which wa< [>vmliu-i-rl by I In- aggregation of the 
masses must also be spent partially by radiation into space. Never- 
theless, the sun is at present hotter than any healed body here on 
earth, as is shown by the latest expo rim en Is of Kin Lhoffand Bunsen 
On the spectrum of the sun, by which it is proved that in his atmos- 
phere iron and other metals are contained as vapor, which cannot 
ne changed into vapors by any amount of heat on the earth. 

Conversion of Heat into Mechanical Force ifi the Body. — Dr. 
Edward Smith has instituted rosea relies on the amount of air taken 
into, and of carbonic acid given out, by the lungs of a man while 
doing work on the. treadmill, and ho finds that, a most astonishing in- 
crease of respiration takes place during such work. His experiments 
showed that, by going In tho treadmill at such a rate that if he went 
up-hill at the same rate ho would have risen duri:ig one hour 1712 
feet, lie exhaled five times as much carbonic acid as in the quiet 
state, and ten times as much as in sleeping. The treadmill is the 
best method of getting I lie greatest, amount of work from a human 
body. If we go up the declivity of a hill we raise the weight of our 
own body; in the treadmill the same work is done, only the mill goes 
always down, and the man on the mill remains in bis place. The 
human body, if it he in a reposing state, but nut sleeping, consumes 
so much oxygon, and burns so much oarbon and hydrogen, thai dur- 



ig one' hour as much heat is produced as would raise the tempera- 
dire ofa weight, of water equal to the weight of the body 2J degrees 
Pah., the mc'ehaniinl equivalent, of which is rising I7l'J feet '. s.tl»sl 



weight of water equal to the weight of the body 2J degrees 
e'ehauioal equivalent of which is rising 1712 feet-, Brt that- 

of mechanical work done in atrea&nu\Y is Cv^iiM&si&Ma 
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c whole amount of that which is produced in a quiescent state ; hot 
■ whole amount of decomposition in the living body is five times as 
great. Of those five quantities one quantity is spent for mechanical 
work, ami four-fiftbj remain in the form of heal. The production of 

heat ill tlie body while doing i/i-iti t mei'hanienl work is notorious, and 
hence, we see how much the decompositions in the body are increased 
thereby. The human body, says Helmbolts, is a better mechanical 
niucliiuc lliiin l lit- slonin-cujrine, only its fuel is more expensive, fir, if 
we take any thcrtuo-dynniuie <.-njriiH'. we lind tlia! the i_'c-r ;li ..--■ 
of mechanical work which can I.h; gained is an eighth part of the 
equivalent of the chemical force generated by the combustion of the 
fuel, the remaining seven-eighths being lost in the form of beat. In 
the human body, on the other hand, one-fifth of the chemical force is 
spent in doing mechanical work, the other four-fifths remaining as 
beat. — London Chemist, Henry Noad. 

ANIMAL HEAT. 

But few subjects have ever proved more rebellions to a satisfactory 
elucidation and explanation than the source of animal heat. Tbc 
most eminent physiologists of past as well as of the present age have 
alike exhausted their ingenuity without saiislactory results. Baroa 
Liebig, several years since, gave an explanation, that, from its sim- 
plicity and plausibility, acquired pretty general favor; a few, how- 
ever, were not satisfied with this theory, and their objections are 
likely to demolish it altogether. Prof. Draper averts that " in every 
instance the production of animal heat is due to oxidation taking 
place in the economy." (Draper's Physiology, p. 182.) But where 
oxidation exists, there exists al-o dc-uxidation, and the latter is as 
much a cooling as the former is a heating process. We have not 
space, nor inclination to review the several theories that have been 
proposed to aceouut for the production of animal heat. It may be 
known to some of our readers that Prof, Bennett Dow lor. of New 
Orleans, has for many years entertained peculiar views upon this sub- 

Gct. Iu the New Orleans Medical and Surgical Journal, for May, 
■ has an article upon the subject, detailing many experiments per- 
formed by himself Hearing upon his views. 

Prof! Draper aflinns that -'heat depends on the power of the pul- 
monary engine," and says " the absolute temperature will depend 
on the respiratory condition." Prof. Dowlcr opposes this idea, be- 
lieving that animal heat, is not. dependent upon pulmonary eombtlt- 
tion. We think lie lias the best v( the argument. We have not the 
space to cjiiote his opinions, but. will, as concisely as possible, allude. 
tfl a few of his more important arguments. 

On examining the body after death, he finds the lungs lower in 
temperature than many other portions of the body; and, in man; 
instances, he has found the heat of the body absolutely to rise for a 
little time after n 'spiral ion iia-.-.. In pneumonia end const] mpt i-ti, 
though in the former the otiiee J? the lungs is obstructed, and m the 
latter much of the lung substance inay be destroyed, the heat of the 
" : - "sually, and perhaps always, above the normal standard. In 
.j the respiratorv act, is vcrv imperfectly performed, and vet 
"is (he Lottes! o|',lII diseases." s 



■ 
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Prof. Dowler objects to the nntrifive theory of heat, that cold- 
blooded animals arc often voracious eaters, and also that the temper- 
ature of starving animals may be accelerated rather than diminished. 
This is not altogether a new idea; tin; article Abstinence, of the Na- 
tional Cyclopcedia (London, 1S4"), enumerates the caloric manifes- 
tations of the economy during starvation, as follows; " During the 
first two or three, days (lie temperature is natural, subequently the 
heat seldom sinks In-low tin- natural standard ; finally, the ekin be- 
comes intensely hot- — delirium, coma, etc." This is not in accord- 
ance with the statement of Dr. Draper, who Bays, " A starving ani- 
mal dies of cold;" or that nf Caqiculcr. who says, ■• Death by star- 
vation is really death by cold." SI. Savigna was once shipwrecked; 
many of his companions died of starvation, and he barely escaped the 
same terrible death. He says, and In; speaks knowingly, that "star- 
vation is accompanied with a burning heat." 

In conclusion, we quote a few passages that show Prof. Dowler's 
views upon the subject of animal heat: >• Calorification, like con- 
sciousness, understanding, "'ill, vitality, matter, ami mind, is an origi- 
nal endowment, inherent in man's constitution, the immediate cause 
of which is no inure explicable by chemistry than man's color, size, 
altitude, etc," .... "Vitalism (the vis vita), or vitality, is 
self- revealed, self-evident, and no more il'imni.-l ralile by experiment, 
testimony, or reasoning, than consciousness, mind, matter, space, 
duration. If physiology can claim any vital clement or principle, 
the generation, with the maintenance, of animal heat, takes prece- 
dence. — Am. Mt:i!. Monthly. 



Many methods have been used Ji >i- determining the quantity of car- 
bonic acid anil water excreted by the skin and I lie lungs; and most 
interesting results have been obtained by (lie application of the con- 
trivances Constructed by Messrs. Scharling, Vierodt, Valentin and 
Bnmiuier, lb-gnanlt anil Reisi-t, 1-Mivard .Smith, and otliers, with 
which every physiologist and chemist, is acquainted. There were, 
however, two objections to be made (n all the tueilnnls hitherto used 
for researches on man and animals, viz.. that I heir degree of accuracy 
could not be ascertained by cross-experiments with known quantities 
of carlionic acid, and that man and animals were compelled to res- 
pire during the experiments under more or less unusual, troublesome, 
and therefore unnatural, conditions. Professor Pettcnkofer has for 
years directed his at tent inn l<i litis subject, and has endeavored I" as- 
certain how we might, accurately determine I lie quantity of carbonic 
acid given off by a man breathing and moving freely in the fresh 
air, without the intermedium nf any apparatus whatever. The re- 
searches of Mcmts. liisi boil' arid Voil on I In? nutrition of carnivora 
have shown thai the carbonic acid which escapes- through the skin 
and the lungs cannot be correctly calculated from the difference of 
carbon between the ingested tbod and tho ejected urine and feces, 
regard being bad to the weight of the lxwly ; because two unknown 
substances (carbonic acid and water) escape at tl 






different proportions, through the skin and the lungs, 
fori:, necessary t" del ermine dirccilv one of (lie two quantities, at 
Professor Fetteukufcr conceived that this . ■■ ■ul.l i,nlv Ik- done by co 
ducting b current of air, of known and invariable strength, over 
man, and then determining the addition of carbonic acid and wal 
to this current of air. 

As pattern for such an apparatus, the learned professor took tl 
ordinary stove of an apartment. A* long as there is a thorougl 
draught in the chimney, no smoke escup -s thmugh t In- joinings an 
the door of the stovo ; but the. air paws from without every whei 
on the stove, in order to ascend the chimney. If an accurate mea 
tlremcnt of the quantity of air moving in the llue which Conducts tl 
auioke from (lie stove to the chimney can be made ; and if tiio coc 
position of the air which enters and leaves tile stove can be asce 
tained by examining a fraction of it, all conditions art: fulfilled which 
are necessary for showing that which, dining combustion in the 
stove, is mixca with the current ot' air. Prof. Pettenkofer now 
thought that it would be the beat plan to construct, within a largt 
apartment, a small room of sheet iron in place of the stove. This 
small i'ikiio should I'.- of live feet square, and furnished with 
door, with a sky-light and windows. The latter should be ce 
as air-tight as pns-ible, and the nails and the ceiling should 
dered as air-tight as possible. The door should be, furnishc_ .._ 
movable openings, fur rendering possible I he ' nt ranee of air through 
Other points than on the hinges. according as might be required. On 
tins side opposite to the door two openings, one below and the other 
above, should pass by two flues outside of the small room, into a sin- 
gle large flue, in which the air streams toward that part of the ap- 
paratus which serves as a chimney. This part, which should be 
placed in another room of the house than that in which the iron 
room is, should consist of two sucking cylinders with ventilating 
valves, which should be equally moved, at an lul libitum height, by- 
means of a strong clock-work. The tailing weight of the clock-work 
should, in proportion as it sinks, be continually wound up again by 
of a small steam-en si tie, so that an ml libitum and invariable 



quantity of air should lie kept streaming through the door of the 
iron room towards the suekiug cylinders. The air would then pot 
be able to arrive in these cylinders ln-ture having passed through tt 
continually working apparatus for measuring its quantity. A Urge 
gas-meter, of such dimension;; that, three thousand cubic i'eet English 
miglil be accurately measured with it within the hour, seemed for 
this purpose to be necessary to I'mf. lYlt.eiikotcr. In order to e 
amine a fraction of the air which would enter the openings of tl 
door and other crevices that might perhaps exist, and which wad 
stream out thrmigh the common flue from the apparatus towards the 
gas-meter; and in order to calculate frmii tin- obtained differences 
of the water and the. carbonic actil that quantity which bad been 
added to them within the apparatus, two aspiralors appeared to b 
necessary, each one of which would sink simultaneously an equr 
proportion of air. The water mixed with the air should then be til 
sorbed by sulphuric acid, and weighed: the carbon ie acid should be 
measured by sucking the air in line vesicles through a certain quau- 
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icy rif lime-water, ami liv ascertaining the quantity of caustic lima 
contained in the lime-water, by means (if trituration with oxalic acid. 
In or' I or to take n sample of (.In 1 air which would remain in the iron 
room, a. sucking ami pressing pump should (In-n be connected with 
the due, by means of which bottles containing from six to eight litres 
mi'.'ht be filled with air, tin.' carbonic acid of which might be deter- 
mined by adding Lime-water to it. The same pump wi.n.:id also serve 
ibr ascertaining, during an experiment, the variations of the carbonic 
acid in the current of air at different times. A contrivance should 
also lie added to this, by menus >>f which ml libitum samples of any 
amount could Lie taken, wiihout i :uisiug a loss of air for the measure- 
ment of the whole, current. This could be done by connecting an 
air-tight bottle- with the pump, and completely replacing tlie air 
originally contained in the bottle with air from the flue, by setting 
the pump in motion for some time. The air which would have kicn 
pressed out of the bottle should then not be allowed to escape into 
the atmosphere, but should again, by means of a caoutchouc tube, 
be conducted back to the current which goes towards the gas-meter, 
at sin.di ,-.t point, of course, where the measurement of the carbonic 
acid would not be disturbed by it. In order that the current of air 
might nut. carry water by evaporati'm t'rnni the large gas-meter, the 
air should go. previously lo entering the gas-motor, through a stand- 
ing cylinder filled with pieces of moistened pumice-stone. Where 
the air leaves this latter apparatus', .1 psyehrouicler should bo con- 
nected with the flue, fir measuring the lempevnturo and the moisture 
of the air. At the entrance into (lie gns-uiolor, a psych™ meter and 
several nozzles for tubes .should be lil.ied in, before the pumice-stone 
apparatus, in order to allow biking samples of air, etc. 

After Prof. I'ettenkoler had conmiuniealed (his plan to the presi- 
dent of the Academy. lianm von Ijiebig, and some other colleagues, 
it was laid before the Technological Committee of lliat body. This 
committee made a report on it. in eonsc(|iieiH-o of which King Max 
eavc four thousand florins out of his private purse for the construc- 
tion of such an apparatus of respiration. This is the first machine 
of its kind in which observations, may lie made under normal Condi- 
tions. One may live in it, as in any well-aired apartment; one may 
take exercise, work, eat, and sleep in it, according to one's custom. 
Food and other things may be taken in and out through a movablo 
window in the door of (lie room without disturbing the experiment, 
just as we may open the door of a stove, in order to poke the fire, 
or to take out "the ashes, wiihout having to fear an escape of smoko 
into the room, provided there is a thorough draught in the chimney. 
Another individual, who is outside of the iron room, to control the 
experiment, does not, by bis respiration, disturb the result in the 
,1 the quantity of carbonic acid contained in the air which 
enters 1 he room is eoiitiiiiialh emit rolled by one of the two appara- 
tus-;, and <aii theretbre be easily subtracted. Uy means of this in- 
genious contrivance, all problems in vegetable and' animal physiology, 
ms far as an increase or a diminution of carbonic- acid and water in 

air are concerned, may be solved under normal conditions, and 

neli an exact manner as was impossible before. 
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XESTAZ LABOR MOKE EXHACSTISU THAN PHYSICAL I 

Prof- IlauuhtoTi. the wcll-kni»wn scientist, of Trinity College, I 
lin. in a recent paper, asserts that a man who labors neither bo 
nor menially, but who merely lives, will ewrete, for every pound 
lis weight, two grain? of urea per diem. Thus, a man weighing 15 
pounds, anil engaged in nophysical or mental employment, will ei 
crete 300 grains of urea. The urea being (be products of the coi 
plete decomposition of one of the nitrogenous, animal tissues, it 
necessary that the man should consume a quantity of food capal 
of yielding an amount of nitrogen equivalent to thai < ontained in 3 1 
grains of urea. This quantity of foci suffices, according to the pro- 
fessor, to keep alive 150 pounds' n eight of man. and the work done 
by ihe food is termed by the professor opus vilale. In the case of 
working man of standard (150 pounds) weight, the amount of m " 
power developed by him is imlkated by the quantity of urea t 
nated from his bodv, which, in the case of hard-working laborers, 
about 400 grains. We find, then, that a man employed in mann 
labor, of an unintellectual character, must employ a quantity of*fbo< 
sufficient, by its dt-r-< .imposition, to yield 10" grains of urea, and r 1 
this quantity of aliment three-fourths arc expended in keeping t 
body alive, and the remaining fourth in mechanical work — opus m 
ekanicum. A man engaged in tih-iie^iI l.ilnii- eliminates a (piautity o 
urea varying, according to Prof. Haughtou's experiments, from 4" 
grains to 510 grains ; clearly proving that ineotal work causes a mi 
greater waste of tissue than manual labor. 

Professor Uaughton states that men employed in mere mam 
routine labor require only a vegetable diet, whilst those who are en 
gaged in pursuits requiring the constant exercise of the intellectu* 
faculties must be supplied with food of a better kind. 

INFLUENCE OF TirE LAEOE OF THE TREADWHEEL OVER 1 
FIRATIOX AND PULSATION, AND ITS RELATION TO ' 
WASTE OF THE SYSTEM AJJD THB DIETARY OF ' 
PStS ONERS. 



The following inquii 
made by Dr. Edward Smith, of England, < 



i reference t 



the above subject i 
.._, _n his own person, in 
tober, 1856, at the Coldbath-flelds prison. He worked the wl 
during periods of a quarter of an hour each, with intervening periot 
of rest of a quarter of an hour, in the manner prescribed for th 
prisoners, and made seven series of observations. The aver 
quantity of air breathed during the labor was 2,500 cubic inches 
minute, at a rate of respiration of twenty-five and a half per n 
ute, anil a depth of respiration varying from OH cubic inches to 107 
cubic inches. The rate of pulsation varied from 150 to 172 perm* 
ute. During the interval:, of rest lie sal. quietly, and after tlJrtl 
minutes' rest the rate of re filiation vuricd from fifteen to cighti 
and a half per mluutc ; the quantity of air respired from '■■!:• vubi 
indies to !)H0 cubic inches; the depth from 48 cubic inches to 5 
cubic inches; and the rate of pulsation from 97 to 120 per uiiuui 
Before he entered upon the inquiry, be breathed, in the stanilin; 



pent uro, about '300 cable inches per minute, at a rate of fourteen per 
minute, ami a depth of 4 it cubic inches, ami the rate of pulsation 
minute. Thus, during the exertion, the quantity of air 
inspired was increased two-thirds, tfie depth of inspiration two and 
a half times, arid the rate of pulsation two and a half times. The 
returns during the period of rest show that the effects of tho labor 
had not passed awav iu a quarter of an hour. Compared with the 
results in the quiet sitting posture, the author staled that the effect 
on the re -pi ration was five and a half times, and on pulsation two 
and a half times as great; and taking together the three and three- 
quarters hours of hard labor with a similar period of rest, he proved 
that the effect upon the system of the eight hours' labor was equal 
to that of twenty-four hours of those not condemned to hard labor; 
and thai, if the whole twenty-four horn's were taken together, tho ef- 
fect would probably be two-thirds greater than that of occupations 
not laborious. He then contrasted those results with others which 
he bad obtained liir lire pin-poses of comparison. Thus, fast walking, 
at upwards of four miles per hour, caused a raLe of respiration of 30 
per minute, a depth of So c ■ *i I .i ■ ■ inches, and a total quantity per min- 
ute of 3,400 cubie inches. The rale of pulsation was 130 per minute. 
Ascending steps at the rate of speed of the treadwheel, vii,, 640 
yards per hour, caused the rate of respiration to he 22 per minute, 
the depth 90 cubic inches, and total quantity per minute 1,986 cubic 
inches, and a rate of pulsation of 111 per minute. Carrying 118 
pounds at the rate of three miles per hour induced a rate ot respira- 
tion of 24^ times per minute, a depth of BO cubic inches, and a total 
quantity of 2,141 cubic inches per minute, with a rate of pulsation 
of 189 per minute. Thus the labor of the treadwheel produces 
greater effect upon the respiration than any of these modes of exer 
tion, while the elli'ci upon pulsation was greater in the last severe 
labor only. The total quantity of air breathed per hour upon the 
treadwheel, if the labor were continuous, would lie 150,000 cubic 
inches, as opposed to 27,0011 inches in the quiet sitting posture; and 
the wear ot the system would, upon the known principles of science, 
be in a somewhat similar proportion, lie then proceeds to consider 
the effect of this exertion upon the, system, and shows that the 
excessive exercise of the lungs and heart must ultimately lead to 
phthisic, asthma, emphysema, congestion of various organs, and dis- 
ease of the heart; and in persons with diminished vital capacity 
of the lungs, and weak hearts, the effect must sooner bo very seri- 
ous. In reference to food, the author is of opinion that the repara- 
tive (nitrogenous) ti«:>d. as tlcsh and Ureail, is ample., and requires 
revision only in the better distribution of it ; as, for example, the 
removal of two or three ounces of tho six ounces of cooked meat 
allowed at the dinner lour times per week, to the breakfast, which 
consists only of bread and cocoa, lie also points out the importance, 
and especially to those who masticate imperfectly, of rendering the 
meat tender, and of allowing more time between the meal and the 
return to the hard labor. The groat and most serious defect is in 
Uie respiratory ibod, since neither frit not sugar is allowed except in 
combination, as in the ox-hoods, or in the briskets of beef, and uv 
the milk and cocoa. No sugar, lard, suet, Woti, xtr Wttat S& *-- 






lowed, and of course beer anil alcoholic liquors are excluded ; these, 
with starch, arc almost the pole articles of respirator} fond. He 
dwells upon the. imperative necessity fur an increase 
in relation to the wants of respiration and to the due digestion of 
starchy food ; and under the present system much food most be 
wasted from non-digestion, and the system must, and often does, de- 
crease in weight. He explains the mode of working the wheel, thai 
the labor is not only in raising the body as the wheel descends, hot 
in maintaining it erect in opposition to L'ravit.y, since the centre of 

Savity is probably external to and in front of the body. Ho shows 
at it is an uneven punishment, the inequality not; being that of 
guilt, but of physical conformation and health; that the resistance 
offered by the wheel is not uniform in various prisons, and has been 
lessened at the Coldbath-iields prison, and hence that the lives of the 
prisoners are at tho mercy of uneducated engineers; that the old, 
the tall, and feeble, those having unsound teeth anil diseased lungs 
and heart, those not accustomed to slow walking or climbing, and 
those with small bones and muscles of the hack and upper ex tremi- 
ttes, must suffer the most; and hence that the. punishment falls witfc 

different degrees of sci erity up lifferenl classes of the commii '' 

The author points out the fact that weak hearts and lessened 
capacity of the lung- may exist with a- fair amount of health, 
hence would not be necessarily known to the prisoner, doc, ii ' 
to the surgeon, except on a minute examination. He expresses 1 
opinion that it is a punishment unfit for the age, as the discontin 
arii-c of il. in many prisons also implies, and certain, if Ion;: couti 
ued, to induce disease and premature death; and not only ronde 
(he prisoner a greater cost to the community whilst in prise. i, 1 
reason of the increased quantity of fiod which the labor deniani 
but subsequently from a premature old age ; and since the labor 
uot employed to meet the cost of maintenance of those who ft: 
nisi] the power, it is so much of human flesh and life wasted. T 
author refers in a postscript to the. government dietary for prisons 
condemned for short periods, and shows that a system winch nffor 
only bread and water, or bread and gruel, lor the whole diet, mt 
be calculated to injure the health of the prisoners, — a system far mo 
repulsive than the private whippings which have been proposed an 
opposed. 

THE INFLUENCE OF FOODS. 
In a paper recently read before the lioyal Medical and Chirnrg 

cal Society, by Dr. Edward Smith, the well-known English physio- 
logical chemist, the author stated that the practice of administering 
arrnwroot, or oilier fashionable foods consisting of starch, with water 
under the imprc-Mon t li.it it was more nutritious and easier of s 
Million llian wheal flour, was indefensible ; since it. did not sustai 
vital action to a degree capable of maintaining life, and that n 
has not provided starch as food altogether apart, from nitrogen 
substances, lie contrasted tin; action, or rather want of action, 01 
starch with that of the cereals, and showed that tho latter is neari 
as great as that of any substances wilh which we are acquainted 
Be drew the distinction between an action wbieli ii 
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isiing amount of vital power, and that which only tends to prevent 
. 1 1 :.il power, — two circumstances which, ia practice, are com- 
mouly confounded, — and showed that beef-tea, wiues, and brandy, 
ean act only in the latter mode, while the cereals act in the first- 
named manner. Hence, in cases of prolonged exhaustion, where 
there has long been more waste than supply, the former ia not suf- 
ficient, and it is essential that the latter he added or substituted. 
The action of milk is exceedingly analogous to that of the. cereals, 
both in extent and duration, am.! I lie combination of the two appears 
to be the moat perfect kind of food. The cascitie ia to milk what 
gluten is to bread, and the oil in the milk, with substances (respi- 
ratory excitants) which call it into action, act in a manner quite 
analogous to the common combination of bread and butter, or of a 
mixture of fat and lean fleah. The author showed that milk and 
flesh were the best and most natural modes of administering fat, and 
altogether preferable to the administration of separated oila. He re- 
ferred to the frequent use of skimmed milk in Germany as a medici- 
nal agent, and of sour milk in Greece and America as a part of 
food ; and explained the action of the former, by its caserne and 
sugar as respiratory excitants; and that of the latter by the advan- 
tage of administering lactic and other acids in that combination in 
the summer season, and at other times, when the blood, by tending 
to undue alkalinity, is less capable of carrying on the oxidizing pro- 
cess. Ho allowed that in fevers >kimnu-d milk is prcierable to new 
milk. 

As fats lessen the respiratory changes, they ought to bo com- 
bined with other articles of food which increase their action. The 
author referred to the importance of determining (lie seasons for the 
administration of both fat and standi, and showed that there is less 
difference in the relative amount of these two substances, used in 
different climates, than has been commonly believed. He attached 
importance to the physical properties of till, and explained the bene- 
ficial action of that substance when applied to the skin, lie thought 
this latter mode of employing fat to be especially fitted tor eases of 
debility, with lessened appeiiie. and |«-rs] tiring, soft skin, in which 
state the waste is always greater than the supply. The beneficial 
action of sugar was insisted upon; and the love of the French for 

sugar and water was es plained by the refreshing • In ess. the innoc- 

uousness, and the agreeable flavor ol' ihe fresh-made beverage, and 
the great freedom ami lightness ot the respiration which attend its 
action. He thought the ill effects of sugar in the healthy system had 
been exaggerated. The action of animal substances in increasing 
the respiratory process, in addition to the supply of plastic material, 
was dwelt upon, and shown to be of great value to the system. 
These are allied to gluten, and some of them probably act as fer- 
ments; and, in illustration, he especially cited cheese, which pro- 
motes assimilation if taken in small quantity, but. is apt to disturb it 
if much ta eaten. Tea was ahown to cauae increaaed waste, and to 
excite every function of the bode, and hence was well fitted to cases 
where there was a superfluity of material in the system, or where 
wo otherwise desire to induce a temporary increase in the vital ac- 
; but is injurious to those who are unuAT.-fe<i, or \ 
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where there is greater waste than supply. In illustration, the author 
riled |||,. ineri-asi- in tin- Ins? nf weight in the prisoners at Wakefield 
when tea was added to their food. The action of tea has been hith- 
erto inisuinlerslooil. Intl I lit' sagacious observation of I-iebig as to itl 
analogy with the active principle of the bile was much commended. 
Ho (Dr. Smitli) recommended its use instead of spirituous lienors by 
soldiers on march, or otherwise opposed lor a lengthened period to 
great heat; since, by its |M>werful influence in increasing respi ration 
and I In' Lie I ion of the skin, without ia creasing pulsation, it was par- 
ticularly fitted to counteract the influence of heat in its tendency to 
induce heat-apoplexy, or, as more suitably termed by Mr. Long-more, 
"heat-asphyxia;" twenty-five grains of tea in a concentrated cold 
every hour or half hour during exposure, would suf- 
ar reasons, lie urgently recommended it as an adjunct 
in the treatment of suspended animation, as from immersion. It has 
a rapid and accumulative action, so that the small and repeated 
doftfa have much greater effect than larger and more isolated ones. 
It. differs from collec chielly by increasing I lie net inn of the skin, and 
thereby (ending to cool the body, and therefore the, two substances 
are applicable to .iill'ereiit. conditions of the system. He thought that 
both, and ] >:i r I i ■ ■ 1 l ! rly lea, ought to In. 1 more commonly used as me- 
dicinal agents. Colfce-Ieavcs lie believed to be a valuable febrifuge 
medic inc. ;im! one p irticiilarlv fitted tin' case-- of nervous cxriinhilitv. 
--' in contrasted tt~ " 



The author then contrasted the effects of brandy and gin with tea, 
,iml showed that in all respects tiny were directly opposed ; but cof- 
fee so far resembled Ihem in ncliim tlint. it lessened (lie action of the 
skin, and thereby lessened refrigeration. Hum and beer he regarded 
as restoratives, and the combination of rum and milk as the best re- 
storative employed as food; while brandy and gin simply lessen 
waste. lie regarded all alcohols as having their chief influence in 
sustaining the action of the heart, and recommended that they should 
be given in small ipiiintities, and repeated every quarter of an hour 
or half hour in urgent cases, so as to accumulate their action, 
rather than allow reaction to follow each dose by permitting a 
long interval between the doses, lie mentioned a ease in which he 
gave six bottles of port wine in forty-eight hours, with the effect of 
sustaining the patient's life, and reducing the pulse from one hundred 
and fifty to ninety per minute. lie believed that atcohol increased 
the respiratory action indirectly through the nervous system, and 
that in fine old wines and spirits this action is lessened by the vola- 
tile elements, which have a conservative tendency. He particularly 
cited the conservative influence of line old port wine, and the dis- 
turbing influence of new and inferior spirits. The primary and sec- 
ondary action of all alcohols, when taken in an amount to affect the 
a always felt, and the author described the attendant 



In conclusion, Dr. Smith stated that, di.likes for foods 
five of lessened action, and that other foods (if analogous properties 
should be provided in such cases: and also that it was probable that 
at least some kinds of azoti/cd substances are mote fitted for the hot 

"son, when the chemical change? are greatly reduced, than hat 
heretofore believed. — Med. Timet and Gasette. 
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The following article has been communicated to the Scientific 
American by Prof. E. N. Horsford, of the Lawrence Scientific 
School, Cambridge : — 

My attention was called Cue years since to the necessity of a sub- 
stitute for cream of tartar, as an article of domestic consumption. It 



was represented to me by extensive dealers that the production of 
'■nam of tartar was no longer equal to the demand, and that the 
- greatly increased consumption in the arts anrl for culinary purposes 
had caused its price to rise, until it seemed possible that for some 
important purposes its further use must be given up. It was also 
stated that its high price had led to frequent adulterations, some of 
them of more than questionable character in their relations to 
health. Upon these representations, I undertook the solution of the 
problem us one of great public importance. 

Among the essential qualities of a substitute for cream of tartar, 
in the preparation of all firms of light bread, cakes, and pastry, are, 
that the article should be at IlM-I as iiUrihjcrtioEiablc as ctvuiu of tar- 
tar in its relations to the animal economy, that, it sic mid be pulveru- 
lent, and that, when mixed with bicarbonate of soda and Hour, it 
should, on the addition of moisture or application of heat, yield a 

Bitral salt, and set free carbonic acid. If, in addition to these 
lities, an article could he devised which should possess, in tho 
n in which it is used, unquestionable excellence as an element of 
]. its value ftould bo placed beyond doubt, 
tried in a great variety of ways, as numerous others have tried, 
hout success, to find some form of muriatic acid which could be 
mixed with bicarbonate of soda, so as, alter raising the dough or 
paste, common sail should be ibund in tho product. To this most 
desirable end insuperable difficulties presented themselves. I sought 
some form of harmless organic a '-id. suited io all I lie conditions of the. 

Cblcm, but this ell'ort and many others were alike fruitless. At 
gth it occurred to me to find, if possible, an acid constituent pres- 
ent in all the cereals and heallhl'ul loud, and place this in the neces- 
sary conditions to fulfil the wants uf the problem, and, at the same 
lira'', iu such form that when taken into the system it would be 
-iiil.cd to the agencies there in action, to be absorbed if needed, or 
readily and healthfully removed if not required. Of all such con- 
stituents no one is so important as phosphoric aeid. Physiological 
and chemical research have shown that wherever in the body then 



important functions, (here nature has provided a store 
.osphates. They are present in the juices, the tissues, the mns- 
cles, and in largo measure in all tho brain anil nervous matter, and in 



of phosphates. They are present in the juices, the t: 

cles, and in largo measure in all tho brain anil nervous 

larger measure still in the bones. The grains we consume contain 

them; the flesh we eat contains them; the bones we boil and dis- 



solve contain them. The French army was formerly supplied w 
rations of dissolved bone, prepared at high temperatures iu I'anin's 
digester, in tho form of small cake.*, which a little hot water resolved 
into soup. The bran which we withdraw from our wheat contains 
fourteen times as much phosphoric aeid as tic Hour w' 
into bread. The natural provision h ' 
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removal of surplus phosphates, as in the waste and renewal of the 
bones, is well known. 

tin ■■■■ onderations led me to the conviction that if it were 

e to prepare phosphoric arid in some form of acid phosphate 
lirae, such that, after its action with moist carbonate of soda, if 
leave phosphate of soda (a constituent of the blood) and phos- 
of lime (an essential constituent of food), and confer upon it 
the necessary qualities of a dry, pulverulent acid, the end would be 
go far attained as to justify a practical experiment in domestic use. 
I succeeded in producing the article in condition to meet the wants 
of the problem. I then introduced it into my family for use in 
all forms, as a substitute for cream of tartar for culinary purposes. 
When many mouths of dnilv use had assured me that mv theoretical 

- it into the 

>nfinned my 
own. Jt has been in constant use in my family now tor more than 
four years ; and in the form of yeast powder during this time it has 
bgem produced and consumed in all parts of the country to a very 
largo extent, settling, in the most satisfactory manner, all question! 
as to its serviceability and h faithfulness. 

ARTIFICIAL LIQIT0E8. 
The popular opinion that so-called artificial liquors are prepared 
from poison, is simply an error, and any person claiming to be a 
chemist, and at the same time promoiin;; tins idea, is. to say the least, 
expounding something lie does not understand. The odors or flavors 
of flowers, fruits, and wines, an well as of the genuine liquors, are the 
very same compound ethers that are used for compounding artificial 
s or liquors. Thus the butyrate of ethyl, commonly called bu- 
ether, is the flavoring principle of the pineapple as well as of 
liea rum, and is therefore used to give to pure alcohol the flavor 
m. The pelargonate and the cenan thy late of ethyl are contained 
a great variety of wines, and the same ethers prepared in the lab- 
oratory of the I'uetiiirfi, instead of Mini of nature, serve to flavor Weak- 
ly-scented wines, and to impart to them a bouquet according to the 
intent or taste of the operator. The butyrate of amyl, prepared from 
butyric acid and fusel-oil, in a very minute proportion, constitutes 
flavor of brandy. The oilier ingredients used for making liquors 
e burnt sugar, and some astringents, such as catechu, 
acid. We do not believe that a liquor containing 
strychnia could be sold, cor one containing dilute oil of vitriol or 
nitric acid, except in very minute proportion, when they could only 
do good. Assertions to the contrary are not to be trusted. — Drug- 
gists' Circular. 

NEW VEGETABLE PR1NCIPLB. 
[. Ad. Chatin announces (Comptes Itendus, 1860, p. 810) the. dis- 

Jvery of a colorless, neutral, nitrogenized and noii-coaii'itlalilc. prin- 
'■■, which be says exists in a notable proportion in all vegetable 
ea in process of formation, and which lor the present be desig- 
ns A. This matter exists in all vegetables, and is held in solution 
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■ juice distinctly acid. Hunt vegetable cu.-i.il~c ami dilulo mineral 
lis preserve it from change, but it. i. i[iiiekly turned brown by al- 
kalies. M. Chat in was led to tins discovery by observing that certain 
tissues which an.' always colorless in a livsh plant are regularly col- 
ored brown in old specimens ; ami that tissues in process of fonna- 
tion, and those which Like this most active part in the. phenomena of 
vegetation, show the coloration. He supposed, therefore, that the 
nourishing juices of vegetables must contain a principle which is col- 
orless in living tissue?, but which, on the death of the organs, and 
from other causes, undergoes a change indicated by the alteration 
of the color, and is the exclusive cause of the brown appearance of 
autumnal and dead leaves in general. A, after it has turned brown, 
may be extracted Irom autumn leaves by treating them with a mix- 
tare of ether am) water, the former of which will dissolve the green 
matter and the hitter the brown, but the author does not tell us how 
we may separate the original colorless A. 

rnospnATE 



In the Opinio: 
phosphates can 



I principal 



1. To the great cnliosion of this ,-ulistauco, which renders assimila- 
tion very difficult when it is determined only by natural agents. An 
attempt has been made to remedy this disadvantage bytivalingthn 
nodules wiih powerful mi m- ml aiids. but ibis is a costly method, and 
might perhaps prove injurious to ihnse lands which do not contain a 
sullieient, ipiaulily of bases in a condition to saturate the excess of 
acid employed to effect tlie solution of the calcareous phosphate. 

2. To the absence of soluble silica. Now, silica is as indispensa- 
ble to cereals as |ili(.i;-pti!irie arjil ; ii firms their skeleton, and to its 
absence is justly attributed the. contingency called " verseinent." If 
the soil contains an insuflicient ijuaiilily ot' assimilable silica, the stalk 
does not acipiirc Ihe properties necessary for a good harvest, and the 
phosphates added to the soil, under these circumstances, are useless. 
These considerations have guided me in devising some means to 
insure the useful employment of the nodules. 

Pulverized nodules are mixed with fifty per cent, of their weight 
of sea salt. This mixture is exposed, In a furnace or cylinder, in a 
■ current oi'steam. to a temperature a little below redness. 

If, as is sometimes the ease, the nodules do not contain a suffi- 
ciency of silica, the defieietiey nuts: be made up previous to the opera- 
tion. The reaction of silica on chloride of sodium in contact with 
the vapor of water is well known, resulting in the. formation of sili- 
cate ot soda and hydrochloric acid. In this special ease the latter 
acts on the phosphate of U,,,e, from which it takes two equivalents of 
lime, and gives rise to chloride of calcium and triphosphate of lime. 
However, all the phosphoric acid does not: combine with the lime; it 
jtimes forms a considerable t|iiaiitii v of phosphate of soda. It is 
ight that this latter product is chiefly owing lo (he decomposition 
~ osphate of iron. All this metal, in foot, is fawsA m &«, *»fc& tit 
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Hwquioxiile, crystallized iu spangles, as has been for a long time 
established in calcining sulphate of iron with chloride of sodium. 

The same process thus furnishc both silicates and phosphates in 
the dry state without excess of acid, which readily yield to plants not 
only sdieo and phosphoric arid, hut also a considerable quantity of 
alkali. — Comjiles Itentlus, Clitni. Neurs. 

LIME IN AGRICULTURE. 
In a paper lately read by Boussingault before the Paris Academy 
of Sciences, ho stated that lime introduced in an arable soil very 
quickly sets at liberty a certain quantity of azote in the state of am- 
monia. The elements of the ammonia wire before united in insolu- 
ble cuinbinalions not assimilable by [ > ! : i t i i - . but (lie action of the lime 
acta thcin free, and thus permits a part of the capital buried in the 
soil to be utilized for the nest crop. Booannganlt iliiuks that cer- 
tain mineral matters, such as potash and silica, may be liberated in 
the soil by the lime; that other substances injurious to plants are 
destroyed or mndilicd by (lie name agent, and that to these effects is 
added besides a physical action, changing the constitution of the land. 
Tlie action of lime is thus excessively complex, avid its good effects 
can only be explained by studying attentively the special circumstan- 
ces under which they are produced. 






Descending from the Sierra Nevada into the plains of the Sacra- 
mento River, by the route which loads along Black Bute, we meet, 
west i.if the Bute, with a phosphor! tic trachyte crumbling into pieces 
and covering the surface tin- many lulled. As there is hardly a trace 
of organic substance to be discovered in the soil from which a luxu- 
riant vegetation is springing, it was Iu lie expected that tho rock 
contained phosphoric acid. 1 This an analysis showed to be the ease. 
The phosphoric aeid is contained in tho precipitate obtained by am- 
monia after a pulverized portion of the rock lias been disintegrated 
by fluohydrie acid, heated and dissolved in ehkuhydric acid. The 
washed precipitate is dissolved in a small quantity of hot chlorhydrie 
acid, much tartaric acid and some sulphate of magnesia added, and 
then the. phosphoric' acid precipitated wilh an excess of ammonia ; the 
crystals of the phosphate are binned immediately. The amount of 
phosphoric acid contained in the rock was tints found to be 0.26 per 
cent., corresponding to 0.78 per cent, of phosphate of limo. — SiiAV 
man's Journal. 

COME POINTS IN CONNECTION WITH THE EXHAUSTION OP 

SOILS. 

The following is an abstract of a paper on the above subject read 

at the meeting of the British Association. 1861, by Messrs. Lawcs 

and Gilbert, the well-known agriculturists : — 

is (Prise Suay, IRIS) dcnioimtratecl tlit guaeriil presence of phoephorln 
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The question of the exhaustion of soils is one of peculiar interest 
it the present dine, not only on account of the great attention now 
paid to the waste of manuring matters discharged into our rivers in 
the form of town sewage, lint also from (lie fact dial LSaron LLcblg 
has recently maintained that our soils were suffering progressive ex- 
haustion from this cause, and predicts certain, though it may be dis- 
tant, ruin to the nation if run- modes of [iro< vd Lire he |>crsevcrcd in. 
The question was one of chemical facts ; and the authors had it in 
view to treat it much more comprehensively than they were enabled 
to clo on the present occasion. They proposed, by way of illustra- 
tion, to bring forward one social case nf progressive exhaustion, 
occurring in tin.' course of' lln-ir own investigations, and then to con- 
trast the conditions of tiiar iv-ull wil li lln.se of ordinary agriculture. 
They had grown wheat for eighteen years consecutively on the same 
land, both without manure ami vviih Jillereul oou-tituents of manure, 
and they had determined the amounts of the different mineral con- 
stituents taken off from each plot. Numerous tables of the results 
were exhibited. The variation in the composition of the ash of both 
grain and straw, dependent on variation of season, was first pointed 
out. Reverting to the main subject of inquiry, it appeared that, 
when ammoniaeal salts were used alone, year after year, on the same 
land, the composition of the ash of both grain and straw showed an 

appreciable decline in the am t of phosphoric acid, and that of the 

straw a considerable reduction in the percentage of silica. The av- 
erage yield of mineral cou-liiucnts was very much increased by the 
use of ammoniaeal salts, much more so than when a liberal supply of 
"nineral constituents alone was used. But. in neither of these cr "~ 



was there anything like the yield of mineral const it I tents that was 
obtained when the ammoniaeal sails and mineral manures were used 
together, or when farm-yard manure was employed. The greatest 
deficiency indicated was in the silica and the phosphoric aetd; and 
next in order came poi.isli and magnesia. Tlie exhaustion here ap- 
parent was, however, not to be wondered at, when it was considered 
that in these experiments, in which both corn and straw had been 
annually removed without tbe usual periodic returns of farm-yard 
manure, there had been taken from the land, by tlie use of ammonia- 
eal Baits alone, tor sixteen years, as much silica as would require four 
hundred years, and as much phosphoric acid as would require thirty- 
two years, and as much potash as would require eighty-two years 
of ordinary rotation with home manuring, and selling only corn and 
meat, to remove. Again, in the experiments of the Rev. Mr. 
Smith, of Lais-Weedon, on the growth of wheat year after year on 
tlie same land, the authors estimated that he annually took from 
each acre about seven times us much potash, about three and a half 
is much phosphoric acid, and about thirty-seven limes as much 
s the ordinary course of practice would do; and yet. after 
teen years, Ins crops were said lo be not at all lading. Tlie 
■a diil not recommend such practice as (hat quoted either from 
_. own or Jlr. Smith's experiments; but the instances given 
.wed the capabilities of certain soils; and in one case the condi- 
s under which the point of comparative exhaustion had been 
1 *t was of course impossible to state tVis ^ioi\» ol &fc WBjS*- 
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T of soils generally, so infinitely varied was their composition 
it would be useful to give an Ulustraliou oa this point. Taking 

at forty-two analyses of fourteen soils, of very vari 

descriptions, it was intimated that it would require, of ordinary n 
lion witli bouie manuring, and selling only torn awl meal, about two 
thousand yew t<> exhaust the potash, about one thousand years ti 
exhaust tin* phosphoric arid, and about six thousand years to exhaust 
the silica, found to be soluble in dilute hydrochloric acid, reckoning 
the soil to be one foot deep. Many soils doubtless had a eouiposit.ii 
i nfer ior 10 that here supposed. In a large proportion, however I 
amounts of' tin: constituents a-sunicil4o be soluble in dilute acid would 
probably lie available for plants before the expiration of the periods 
mentioned ; whilst in a larg# proportion there would still be further 
stores eventually available, within a greater or less depth from the 
surface. But in practice the exhaustion wa.: really by no means i 
great as supposed in the alxive illustrations. Where there was i 
import of cattle !i;iod, or artificial (as town) manures, the sale of tun 
eral constituents in corn and meat would be much less than were 
taken in the authors' estimates. Those amounts of exports from tl 
lann could only lie. reached when cattle food, or direct manures, were 
purchased by the fanner; and wherever these courses were pursued 
iu'liil hi sly, i here was always nun h more phosphoric acid (the most 
easily-exhausted constituent) brought upon the land than could be 
exported in the increase of produce obtained. In such cases, in 
many soils, potash was more likely to become deficient. Then, a ti 
a not inconsiderable portion of thu refuse of our towns was derived 
from imparted food, or other matters not obtained from our ow 
tivated land ; whilst by no mean? I he whole of it reached the sewers, 
and thence our rivers. In conclusion, whilst the authors believed 
that modern practices did not tend to exhaustion in anything like the 
degree that had been supposed by some, they would nevertheless in- 
sist upon the importance of applying to agricultural purposes as It 
as pu-.-ible cif the valuable in inuring matters of our towns. It wa 
the samo time certain that if these were to be diluted with water in 
the drgi-e.. i'1'cogiiizi'il under the present system, they could then, ui 
less in exceptional cases, lie only applicable on the large scale to gra 
laud ; and, bo far as this was the case, they would, of course, not d 
reelly contribute to the restoration to the land under tillage of the 
mineral constituents sent from it iu its produce of corn and raea* 



EXTRACTION OF BETTER.. 
We herewith give the results of a series of experiments made by 
M. Barral, on the above subject, as reported in " Cosmos " (Paris). 
The time required for the formation of butter varies i-onsidcralih 
willi tin- trinperatitre. At j.'l" Full., about ten times move time i- 
recjuired than at (18° ; at «fi° the lime needi'd is about nnedialf let 
than at 68°. Another remarkable fact is. that when the temperntur 
of the churning is too eli-i aleil. the yield of butter diminishes vcr 
considerably. The roost suitable temperature when milk is opcratee 
■m is between 64° and B8°. The loss is much less when cream i; 
:kurned instead of milk. The most suitable temperature- for obtaitt- 
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ing from cream the greatest amount of butter in the shortest possible 

time is between 57° and fit) . With the same apparatus, by varying 

the temperature, the duration of the operation may be varied ir ■'— 

*■" "ne, while very variable at 




# SOIL ANALYSIS. 

t of the agricultural chemistry of the Geological Sur- 
veys of Kentucky and Ark ;ui*as, .■■ 'iiuinu ileal nl In Kill/man's Journal 
(Sept., 18G1J, hy Prof. S. W. Johnson, the author makes the follow- 
ing common-sense observations on tbe. general value of soil analyses 
to agricultural science. He says: — 

Tears ago, following the teachers of agricultural chemistry in this 
country and England, we believed (hat, soil-analyse* were adapted 
to be of exceeding use to faruiere. Having practised analytical chem- 
istry sullieicnlly m undertake the work, wo proceeded, when on a 
vacation, visit, to collect sonic, farm sods lor the purpose of applying 
Our (skill and knowledge. On putting down the spade and post-auger 
into the drift overlying the lowest (Silurian <rf Northern New York, 
H' were at once struck with I In; diltieully of procuring an average 
specimen. Tire, soil, tor a depth varying from two to six inches, 
wan quite fine, but below that depth largely mixed with gravel. On 
comparing different samples taken from a small area, it was plain 
that the soil was not a lit subject for analysis. The relative quanti- 
ties of organic matter, as indicated bv the color of the surface of 
smalt stones — some quartz and granitic, others .-Inlo and limestone 
of several geological members — were astonishingly variable. Here 
no found the soil sandy, there it was clay. To take a sample from 
one place was to do obvious injustice! lo the sixty-acre field. To take 
it from a dozen places would not render the selection of a fair sample 
any more certain. Then, as to depth, "as it proper to go down six 
inches, one foot, or how far ? Had the field been a bed of iron ore, 
assays of a dozen samples lakeu from different parts would have indi- 
cated very satisfactorily the general value of the deposit, would have 
served as data for buying and selling the property, because tho worth 
of an unworked bed of such ore depends less npmi its content of iron 
than upon external circumstances winch aficct tbe extracting of the 
metal. Had the field been covered with rich -dressed copper ore to 
the depth of six inches, it would have been necessary to divide it up 
into small parcels of a few tons, average these, carefully, and as care- 
fully assay each one. Ko one would vi.-k pim-liasing a hundred thou- 
sand tons of copper ore on the analysis ol One Or of a dozen samples, 
because it is impracticable to intermix or average such a mass of ma- 
terial as thai a diracii sample* shall accurately represent it. 

**"e hold it, therefore, as the first objection To soil analysis that to 
■a a specimen which accurately and cfrliihiltj represents a field 
.riet, is practically impossible- in a majority of cases, and, if 
■-, rtmtfres a nertt.v of uiwh/sea to prove the fact. Thin tirgu- 
dies with the greater force when we consider how small a 
11 of the ingredients of a soil are ol' any immediate use iu. 
g crops. The really active nutrient mtiUftrs. vi? a. suA mcw*. 
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reckoned by per tents nor by tenths of percent', but by the a 

A heavy crop of thirty-seven bushels of wheat, grain and s 
included, removes from an acre of land but three hundred poi 
total of mineral matters; and the annual removal of the heaviest 
crop of wheat from a soil for one hundred years dmrinishe* its min- 
eral matters by less than 0.4 per cent. If, then, in the selection u!" a 
sample, the average composition is depart etftrom to the amount of 
four parts in one thousand, the analysis may represent the soil by the 
value of three thousand seven hundred bushels of wheat per acre, or 
by what represents, so far as mineral ingredients can, the fertility of 
a century. 

What freaks and accidents is not the soil analyst the sport of? 
bird, squirrel, or doc, relieving nature at the spot where he collects 
his sample, innocent h m rig ui lies the phosphoric acid or alkalies of the 
surrounding acres a hundred fold. The soil gathered toward the end 
of a long rain, whereby its soluble matters are carried deep into t' 

suWil, is declared ] r, by analysis, ivhcrens, it taken alter a foi 

night el' drought, it might appear extraordinarily lert.ile. Boussingauit 
found in his rielt garden-soil in June, during wet weather, 0.00034 
percent, of nitric acid. In the following September, alter a perioc 
of dryness, it. contained O.Ouiis per cent.., or twenty-seven times a 
much as in Jane. This ingredient is indeed more liable to ductus 
tion in amount than any other, both because it is formed in the soil, 
and because it is not subject to I lie absorbent action which the si " 
exercises over most other of its soluble coast hm-uts ; but the sail 
variation occurs among the other ingredients according to the direc- 
tion of the capillary movement of the soil-water, though in less de- 
gree. 

Independently, however, of all considerations and calculations 
like the aliove, wc have proof — evidence at least that supports these 
considerations, and has never been publicly refuted — that it is prac- 
tically impossible to obtain average specimens of the soil. I refer to 
investigations made as long ago as 1 S l>i-!l, under the direction of tl 
Prussian Laiulr:; <>sf:niii,uue Vulk-tjiam. and reported by the diati 
guisherl Magnus. The account of these experiments is given iu d 
tail in Erdman's Journal fa.r j'ruhthvhc CJumie, vol. xlviii 

Landes Oel-ouoinin Cij/'i/itim at that time carried on systems,! 
experiments in agriculture at tour teen distinct stations scatter! 
through the Prussian domain. The trials which we now speak of 
were made for the ostensible purpose of studying the exhaustion of 
the soil by cropping. The plan was to analyze the fourteen soils, 
the history of which for years previous was accurately known, then 
crop them with rape until " exhausted," then compare together the 
original composition of the soils with their composition after oxhaus 
tiou, taking into account as well the composition of the crops re 
moved. The research began with collecting and analyzing the soils 
In order to meet, as far as possible, the difficulties of securing aver- 
age specimens, equal portions of the soil of each field were taken 
with the spade at ten or twelve different poiuts, and thoroughly 
intermixed; of each sample, three separate portions were analyzed 

' cases by different operators, who in many instances w 



;i»j 



CHEMICAL SCIENCE. 231 

moat distinguished chemists of Germany. They were made accord- 
ing to a prescribed scheme, iiii'l. that i here should bo no reason to 
slight the work, the labor was paid for. It is true that analytical 
chemistry was not so advanced in 1846 as now. It is true that the 
methods then practised for estimating phosphoric acid and some 
other substances were not as perfect ad they now are ; but for the 
most part the analyses then made are as accurate as they eould. be 
executed to-day. il . can nut lie supposed for a moment that analysts 
like Bamniclsbcrg, Genth, Kuop, Varrentrap, etc etc., would by 
fault of mi.-; hint or by carelessness return anything but results that 
were accurate, as far as it was possible to make them such. 

A tabulation of the ivs-nlt 5 , however, shows that the different deter- 
minations disagree to met an extent aa to unite it the sheerest folly 
to base any calculation of the value of the soil upon analysis. Some 
of the analyses agree sufficiently to show that accordant results are 
possible if uniform material lie taken: but the grand result of the 
investigation is that the difficulties of getting a 'uniform material are 
cx'eciingly great. Again, we must remember thai in (he investiga- 
tions in i|uestion, the three examinations of each soil were made 
upon portions of one carefully mixed simple. What would have 
been the result had each chemist received a .sample collected sepa- 
rately from all the others, and from dilleroiH parts of the field I 

Again, the chemical analysis of soil reveals nothing as to its te- 
nacity or lightness, its porosity or re ten liven ess for water, yet these 
physical and mechanical conditions, more than anything else, deter- 
mine the adaptation of a soil lor any particular crop. The best grass 
lands are not the best wheat land?; and although it would scarcely 
U-t ipicstioned that wheat requires a richer soil than grass in order to 
produce an average crop, ami although, as we know, it often hap- 
pens that many successive hay crops may he removed from a meadow 
without sensible diminution of the yield, while uninterrupted Crop- 
ping with wheat nearly always reduces the capacity of the soil in a 
very lew years below a profitable, point ; yet. each average hay crop 
removes from a field more of every ingredient of vegetation than the 
grain and slraw together of an average harvest of wheat. Such at 
least is the testimony borne by the' most recent and trustworthy data. 

Twelve or thirteen years ago, Dr. Anderson, in his capacity of 
chemist to the Highland and Agricultural Society of Scotland, had 
occasion to investigate two soils which had become " clover-siek," 
and he caused them, together with similar adjacent soils which stilt 
produced clover, to be mosl minutely analyzed. Without repro- 
ducing his figures, which may be found in the Trans, of the High- 
land and Ag. Soc. for 1849-51, p. 204, we will merely quote some 
of the remarks which accompany the analyses; " The results of these 
analyses are certainly of an unexpected character, and appear to me 
to indicate that, in this instance, the failure of I he clover cannot have 
been dependent upon the chemical constitution of the soil. In both 
eases the results of the analyses of each pair do not present a greater 
difference than would he obtained from the analyses of two portions 
)il from different parts of any field." 

ery recently, SI. Sioeeklianfi: has published an account of sctoto 1 . 
'er-iict " soils from Sehlaustaedt, whick re,\s.ii to aja^jsia a. 
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greater content of every nutritive mineral ingredient, both soluble it 
water and in acids, than exists in another sod from i'rai J; ostein 
which produces clover and wheat as well. What [w, 
douht that the inability of these soils to yield clover depends upot 
something besides tln-ir chemical constitution, is the fact that lucerne 
and canarsette still flourish upon then: admirably, and, further, clover 
itself, d' sown with one of these lasF.-uifnii.pucd irons, succeeds very 
well. 

A great truth In agriculture is this: each kind of agricultural 
plant requires that its seeds be surrounded with i ertain condition! 
in order that they may germinate readily and healthfully, so that 
when the mother cotyledons are exhausted, the young plants shall 
attack the stores of food in the soil with that vigor which is needful 
in order to appropriate them without hindrance. 

The fact that winter wheat is more delicate and fastidious in iU 
infancy than most other crops, is perhaps the main reason why it 
does not succeed well on many good lands, and why it cannot he 
continuously produced from the fame soil year after year. It is * 
matter of experience that wheat requires a rather firm Beed-bed: 
beans, oats, and mangold-wnrzel approach wheat in their require- 
ments, while barley, peas, and turnips arc best suited in a light tilth 
On the other hand, climate, weather, ami tillage so influence tl 
character of the soil, that even on light hinds wheat may find all tl 
conditions of its growth. The bed which is produced by inverting a 
clover sod, and allowing it to be consolidated by time and rains, or 
by passing a heavy roller over it, is eminently adapted to wheat, 
even on a father light boU. 

The fact that, in the cases given above from Stoee k hard t, clover 
succeeded when sown with lucerne or esparsette, would indicate that 
possibly the cuiidi lion of Hie sccd-ln-d was (he cause of failure. 

These and other facts, which might he adduced to almost any ex 
tent, indicate sufficiently that chemical analysis alone, even ii" »( 
admit its full nicety and accuracy, can at the liest furnish us with t 
knowledge of but a few of many conditions which must cooperate ii 
profitable agricultural production, und as a consequence its part it 
guiding the farmer is lull \i:ry subordinate. Taking into the account 
its evident uncertainly and clumsiness when applied to estimating 
the minute quantities which aili-cl vegetable growth, the part it cat 
play becomes still more subordinate — we hesitate not to say, insig- 
nine ant. 

As we write, a fragment from a scientific journal brings to om 
notice a discovery which, if real, strengthens our views in an unex- 
pected manner. It is well known that iodine is so immensely dilutee 
in sea-water — -the soil of marine plants — that none of our tests, 
though they are among the most delicate, serve to detect il directly 
and il. is doubtful il' it has been detected even in the highly-concen- 
trated mother liquors which remain after separating the ciystnllizabie 
salts, yet the fuci Mud and accumulate it. and we must grant that il 
is prcM'iil there lor ilti.-iii, in si.illicicnl quantity. 

Again. Prince Nairn Ilorstmar, several years since, in his admirable 
BBcarohos on tho influence of the individual mineral ingredients of 
plants on the development of oata and barley, found that he c " 
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not. by any possibility, exclude chlorine from his experimental 
plants. His soils awl pi 'is, tin 1 suits and water lie led bis plants with, 
were sn purified that lie could not detect this clement in tuera, and 
yet he invariably discovered ii in the ashes of the plants. So, too, 
he found titanic acid in the produce grown on the most carefully 
purified soils. Now, it is men tinned in the '.'ht'iiuml News that be 
finds a few hundredths of lithium are indispensable to the ripening 
of barley. This element Umisen has I nit rceeiittv shown to be every- 
where distributed, yet it has hitherto been entirely unnoticed in all 
soil and plant analyses, because of its occurrence tu almost infinitesi- 
mal quantity. 

It must be well borne in mind that Agriculture herself — so- 
called Practice — is able of her own resources to judge somewhat of 
the value of soils, is able to know if a soil be fertde-or poor, is able 
to pronounce upon its adaptation to crops, and can to a certain ex- 
tent decide what is a good manure for this or that field. 

We are free to assert that the knowledge winch is bow to he gath- 
ered from experience is able, in ninety-nine cases out of one hundred, 
to give a more truthful verdict as to the capacity of a soil than any 
amount of analysis, chemical, tiieelianiral, or otherwise, can do. We 
would give more for the opinion of an old. intelligent farmer than for 
that of the most skilled chemist in most questions connected with 
farming. Doubtless the farmer would make some blunders from 
which chemistry might save him. bur the chemist would be likely to 
do more violence 1,1 aiirii-nli hit i han i lie farmer would to chemistry. 

By these statements, which may, bnl should not, surprise some of 
our scientific friends, we merely intend to express an Opinion as to 
the present relative position towards agriculture of those who regard 
the art front a ohemu nl, an 1 those who see it from an experimental, 
point of view. 

We have great faith that chemistry and that chemical analysis 
havo done and are. to do a work for agriculture that shall lay that 
venerable art under everlasting obligations to the youthfiil science; 
but not by soil analysis alone or mainly is (his lo lie achieved. We 
do not assert that soil analysis is worthless ; we believe that the prob- 
abilities ill' its uselcssness in direct application to practice are EC 
great that we could rarely base any operations on it alone, and yet it 
may in many eases promote science and give us data for conclusions 
that are of practical use. Hut for these purposes it must form part 
of ■ system of observations and dials, must bo a step in some re- 
search, must stand not as the index to a barren fact, but as the rev- 
elator of fruitful ideas. 

To study the soil in the hope of benefitting agriculture, we must 
regard all its relations to t he plant. We must examine it not merely 
from those points of view which theoretical chemistry suggests, but 
especially from those which a knowledge of practical agriculture fur- 
nishes. This is becoming more and more the habit of agricultural 
chemists, and the results are of the happiest hind. 

Let ns remember what Boussingault has said as the summing up of 
his prnl ranted experience and study: — 

11 At an epoch not far distant it was believed that ;i strwt, com*c- 
tion existed between the composition and th.e t^uflXiVy (A MS&te wsi» 
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Numerous analysis shortly modified this opinion as too positive. T 
sagacious Soldi bier i'Ii'h sought to prove, in ;i research that has 1 
come classic, that. the fertility of a soil depends more upon ils physic 
properties, its statu of aggregation, power of absorption, etc., thi 
upon its chemical constitution. 

"The. physical properties, in my opinion, do not enable us, mo 
(km tlii? chemical eom position, to pronounce upon the degree of ft 
tiiity of the soil. To deride this point with some measure o * 
it is indispensable to have recourse lo direet observation ; 
sary to cultivate a plant in the soil, mid ascertain with what vigor 
develop!) there; (lie analysts of tin' plant afterward intervenes use- 
fully, to indicate the kind and quantity of the elements that nave 
been assimilated." 

There has been much progress made in our knowledge of the at 
during the last ten years. This advance has not consisted in rovei 
ing to us the presence of new elements, lit.liia perhaps except* 
'a fixing with any more certainty the quantitative limits w' 



it shown what ii 

a drift, or a tertiary s 



separate barrenness from fertility; it has n 
position of a Silurian or a sub-carboniferous, ; 

it has not defined the soil adapted to wheat, or that productive o 
clover; il has not indicated the manures which this or that B 
needs; but. content 'villi tlie lin-t lliai all soils which naturally si 
port vegetation contain the elements of vegetation, it has t 
to ascertain in what form.- these elements are assimilable, linn 
may be made available, what changes or reactions in the soil a 
its productiveness, how fertilizers act indirectly (their i 
often having no relation to any supposable direct action), how tl 
soil affects the life of the plain, otherwise than by feeding it, etc. ct 
We are approaching, in fact, by slow degrees, to an understand)! 
of the physiological significance of the soil, — a grand result to whi 
chemistry and physics cooperate. 

GUAXO. 
Wo derive the following items respecting this important mam 
from an interesting paper recently presented to tin.' French Acadei 
of Sciences by M. Bouasingault. The deposits of guano (Amino 
pajnro) extend from the ii\ to the 21st degree south latitude alo 
tbu coast of Pern. Those which lie K'youd these limits are mu 
poorer in ammoniaeal compounds than the former, and are n 
therefore, equal to them in value. Guano is generally found 
itod on small promontories or on cliffs; it fills up crevices, and is 
general to be found in those places where the birds seek ' " 
The rocks of this part of the coast consist of granite, gneiss, 
and porphyritic syenite; the guano which covers lliein generally' 
in horizontal layer.*; but some times the latter have a strong incU: 
tion, as at Chipana, for instance, where they arc nearly 
The guano deposits are generally covered with an agglc 
of sand and saline substance, called caliche, which the laborers ; 

ave before they begin their attacks on the guano. In boi 
places, as at l'abcllon do Pica and at Punta Grande, the deposit* 
't a mass of sand descending from the neighlwiug mountain; ; 
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on this subject an observation made by M. F. do Rivero is extremely 
curious. At the plates above mentioned the lowest guano deposits 
are revered with a stratum of old alluvial soil; [lieu comes another 
layer of guano, and then a stratum of' modern alluvial soil. To un- 
derstand the importance of (his fact. ■ readers must keep in mind 

that the age of the modern alluvions does, not extend U'yond our 
historical times, while, old alluvions date from (lie period immediately 
preceding that at which man first began to inhabit the earth ; BO 
that the guauaes, or cormorants and other allied tribes of birds whieh 
deposit guano, most- have existed thousands of years before man, see- 
ing that the inferior layer of guano is several yards, sometimes from 
fifteen to twenty, in depth, and the old alluvial crust above it has a 
thickness of three yards. 

To explain the immense accumulation of guano in these regions, 
jVI. ISouss.iugau.lt observes that there, has been a combination of a 
variety of causes favorable ijnth to its pn.nl net ion and preservation. 
Among these causes must be reckoned a dry climate, a ground pre- 
senting a vast number of chinks, fissures, and caverns, where the 
birds can rest, lay their egg-, and hutch ihein. without bene; disturbed 
by the strong breezes from the. south; and then abundance of the 
food suited to them. Nowhere is fish so abundant as on this const, 
where whole shoals of them are cast upon the shore even in fine 
weather. Antonio de lUloa states that anchovies especially are in 
eucb abundance here as to ilf-fy description; and he. gives a good 
account of the manner in which their numbers are diminished by 
the myriads of guanaes which are teen sometimes flying in countless 
flocks, like clouds intercepting I lie sun's rays, and sometimes darling 
into the sea to catch their prey. According to M. flousshiga nit's 
calculation, loo kilograinucs of guano contain the nitrogen of COO 
kilogrammes of sea- fish; and as the guano deposits, below I hey U'gau 
to be worked, contained ;I7S,0!'."'J,noo of metrical quintals of guano, 
the birds must have consumed a.-.?'JM. 000,1 mo ( .,f quintals offish, 

GUANO AND ARTIFICIAL PEAELS. 

Artificial pearls were invented in the fifteenth century by a Paris- 
ian artist by the name of Jaipiin. These are small l>eads of thin 
glass lined in the interior with /'.'s.-v ace d'Urhitt and then tilled will] 
wax. But what is the substance called " essence d'oricnt?" This 
pompous name was invented tor the sole purpose of concealing the 
true nature of the material from which it was prepared. But this 
material is furnished Icy a small white li.-h, the nUnlle, very common 
in the rivers of continental Europe. It accompanies the scales of 
this fish, and is detached when I lie scales are rubbed up for a consid- 
erable; lime and thrown into a vase of water. To collect the essence 
il'on'i.nl the water is poured oil from the vase upon a fine hair sieve, 
which retains [lie scales and allows the water and the product sought 
to pass through it. The latter sinks to the bottom, and is obtained 

I« by decanting the water. A bttlo ammonia is added to prevent 
decomposition. 
n one small river, in the department of Mcurthe. not far from 
ncy, they collect each year 20,000 kilograuMttW «\ &ft aUeUAiY 11 *" 
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rlueing 600 kilogrammes of scales, -north 25,000 franca ; and all this 
is employed .-illusively in the preparation of artificial pearls. 

Nothing is known concerning the chemical nature of this substance 
which is attached to the scales of this little fish, and no one. appears 
to have devoted any attention to that point. Mr. Barreswd has, 
however, discovered that it is identical with a principle extracted 
directly from guaao by Bodo linger, which he called Guanine. 
Guano being an excrement of pea-birds, it follows on the one hand 
that the. guanine, might be met with in other species offish besides the 
ablette, a tiling which was to have been expected. Interesting in a 
physiologic ill point of view is the question, what is this proximate 
principle which is not, digested, and which is found unchanged in the 
excrements alter they have been for many ages exposed to the action 
of the air? — Silliman'i Journal, Correspondence of M. Nickles. 

U8E8 OF TEA. IN THE HEALTHY SYSTEM. 
In a paper recently read before the London Society of Arts, on 
the above subject, by Dr. Adam Smith, the author recommended the 
use of tea, as beneficial, in the following cases : after a full meal, 
when the system is oppressed with food; fur the corpulent; for the 
old; for hot climates, and especially to those who, living then-, eat 
freely, or drink milk or alcohol ; in cases of suspended animation; 
for soldiers, who, in time of praee, take (mi much to.nl in relation to 
the waste proceeding in the body; for soldiers and others marching 
in the heat of Eastern climates, — for then, by promoting evaporation 
and cooling the body, it prevents in a degree the eifecta of loo much 
food, as of too great heat. For this purpose, a cold infusion may be 
made, and a quantity equal to twenty-five grains of tea should be 
taken often during exposure. 



OF NOXIOUS *V fM»T. 9, 

On account of the numerous accidents which have occurred from 
using arsenic and phosphorus fir this purpose, M. Severin Causae;, 
at the request of the French government, has been pursuing a series 
of investigations with the object of devising some means of poisoning 
which should be as efficacious and more safe, lliau those in use. * " 

general principles he lavs down these rules: — 1. That we most 

risk mistakes by employing the poison in the form of biscuits, pills, 
or powder. 2. An excipient must be used which is repugnant in 
tasto to man but not to animals. 3. Emetic substances should be 
added, so as, in case of the poison being swallowed accidentally, 
vomiting may be produced, which is not with gnawing animals, like 
rats and mice. 4. The substance should bo easily detectable by chem- 
ical analysis. 5. The composition lie finally recommends, as best 
suited as a destructive agent, consists of tallow 886 grammes, ta ' 
emetic 153 grammes, and euphorbium 51 grammes. 

UZAKINE, THE COLORING PRINCIPLE OF MAJ>DEE. 

t- a late meeting r>f the Paris Academy. 'II. I'lmnas made the iui- 
iot announcement that M. Rouirtu, a French, chemist, had sue- 



e abandon uicnt of the cultivation of madder. 
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ceded in manulhctuiiu'.: from naphthaline (a product of the de- 
structive distillEitloii of coal) the suhstniee known as alizarine, itie 
OBkring principle of the root madder, so extensively used in calico- 
printing. The process liy whii-ii this result i-< elfeeied was also made 
public, and is simple and Tsi- -.x [n-Ti.~i w. Tin.' alizarine produced thus 
artificially has all the characteristics of the alizarine obtained from 
madder, and, like it, may be used as a dye-agon t. The discovery is 
one which promise- to be of great industrial value, and may lead t 

Perhaps there is no country iu the world so rich in mineral 
springs containing iodine as Bavaria. The waters of Heilbrunn, the 
iodine spring of Salzbrunn, near Kcmplcn, and the waters of Krank- 
enheil, near Tdlz, are known everywhere; and only a few months 
ago a new springwith the saint' ingredients Ills been discovered at 
the foot of the Bavarian Alps at Parle ukirehen, near the Kanitz 
Spring. According to the analysts of it just mink: \>y Professor liurh- 
ner, it is one of (lie sirongi-sL iudine waters which is known. If the 
water is acidulated with a few drops of nil rie acid, and a sol ul inn of 
starch is then added, an intense blue color is immediately percoired; 
if it is then shaken b'gi 'titer with sulphuretted carlxm it Incomes red, 
etc. The water of Ilcilbruim. however, is stili stronger than this 
one. The iodine is contained in this new spring as iodide of sodium, 
and, besides this, carbonate of soda and a considerable quantity of 
sulphuretted hydrogen are found in it; so that the water can also be 
used as a sulphur spring. 

trtJTEBESTIXG RESEARCHES ON FERMENTATION. 
A very important and interesting result respecting forme Million 
^a recently been presented to (lie French Academy by M. Pasteur. 
Tho various products formed during the so-called lactic acid fermen- 
tation are well known. Lactic, acid, a gum mannite, butyric acid, 
alcohol, carbonic acid, and hydrogen, appear simultaneously or suc- 
cessively in extremely variable proportions, and very Capriciously. 
M. Pasteur states that ho has been slowly led to the recognition of 
the fact that the vegetable, ferment which transforms sugar into 
lactic acid is different from that of those (tor two exist) which de- 
termine the production of the gummy matter; and that tho latter, in 
their turn, do not, generate lactic acid, ile lias also ascertained that 
these several vegetable fi-rnicn Is cannot under any circumstances, if 
iu a pure state, give rise to the formation of butyric acid. It fol- 
lows, therefore, that a distinct butyric; ferment must exist. After a 
long research the author has succeeded in delecting this body. He 
jiitih that the. hiih/ric aci'l frrincnl i.i tin tiifuwinl animal. The au- 
thor J'or a long lime took pains to remove and exclude these little 
animals, from the idea that l.hcv were feeding upon the vegetable eub- 

E which ho supposed was the butyric f ■muni', and which he was 
; to detect in the liquid media "he employed. But failing by 
Bans to ascertain tlio cause of the ocig'va o? tW'uuMftvi «ra^ 
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he began to perceive an inevitable coincidence between the 
rials and the production of thia acid; a cireuni=tanco which he had 
previously attributed to the peculiar fitness of butyric acid to the 
life of these animalcules. Alter (hi? observation, however, a great 
number of experiments convinced him that the transformation of 
sugar, of maouite, and of lactic acid, into butyric acid, was due ex- 
clusively to these infusorials ; and that they roust be regarded as the 
true butyric ferment. 

M. Pasteur describes these auimals as small cylindrical bodies, 
rounded at their extremities, generally straight, and connected to- 

fitber in chains of two, three, or four links each, sometimes a. 
heir length does not exceed the fifteen thousandth part of a 
limetcr I Thc.sc diminutive creature* advance with a creeping 
tion, their body remainim; nearly rigid, or at best experiencing but 
slight undulations. They are often bent at one or both of their ex- 
tremities, but this seldom happens in their youth. They arc fissipa- 
rous, that is, they multiply by separation, one Enk after another 
dropping off from the parent animal, and becoming a parent of oth- 
ers itself! _ 

These infusorials maybe grown or increased as ire grow yeast of 
beer. They multiply themselves if the medium is appropriate to 
their nourishment. It is diserved also that in a liquid only contain- 
ing sugar, ammonia, and the phosphates, crystalline, so to say, min- 
eral substances, (hey reproduce themselves corrclatively to the buty- 
ric fermentation, which soon becomes very manifest. The weight 
of the amount formed is notable, although always small, compared to 
the total quantity of butyric acid produced. 

The existence! of infusorials |>:ij-c— ing (lie character of ferments 
ia a fact sufficiently worthy of attention; but it is accompanied in 
thia case by a singular peculiarity. It, is, that these animalcules live 
and multiply to infinity without being furnished with the least por- 
tion of air or free oxygen. M. Pasteur lias demonstrated this curious 
fact by numerous experiments, which have proved satisfactory to 
those members of the Academy who witnessed them. But ho goes 
further. He states that these infusorials not only livo without air, 
but that air kills them. If a cm-rent of carbonic acid be passed 
through the liquid in which these animals arc living and generating, 
they are not in the least affected; but if a current of air li! substi- 
tuted for the carbonic acid, f.hov all perish within a couple of hours, 
and the butyric fermentation which depends on their existence is at 
the same timo arrested. We obtain, therefore, this double, proposi- 
tion: 1st. The butyric ferment is an infusorial animal. 2d. This 
infusorial lives without tree oxygen. Tliis appears to be the first 
example of an animal ferment, and also of an animal living without 
oxygen. 

PBODUCTION A 

At a recent meeting of tlie Manchester Literary and Philosophical 
Society, a paper was read by Dr. Angus Smith, " Ou the Produc- 
tion and Prevention of Malaria." 

The author diil not pretend to enter on the wholo subject, but to 
give a i'c-w observations which lie considered fitted for its illustration. 



Malaria has unquestionably been proved to be caused by the decom- 
position of organized bodies. If so, it must exist to some extent 
everywhere. By the mode of testing the air invented by (he author, 1 
every place tried at homo- anil abroad was found to have sonic oxid- 
izable matter in it, although, in some this was extremely small. In 
sued cases the matter was probably oxidized to a state in which it 
would be innocuous. This oxidizable matter no doubt rises, in a 
great measure, from vegetation. Vegetation does not merely grow; 
ii dies. This death may be caused by various circumstances, but 
two Condi t ion 9 are remavkrible : cue "here the agents are. animals, 
and the other where llie agents are chemical. Animal lite may act 
in various amounts on vegetation in the soil, from (lie large vermin 
to the mie rose op ie classes. These do not prevent chemical action; 
on the contrary, it is probable that Lin-y further it. exceedingly. De- 
composition goes on in the soil at various rates, and in various wava. 
In a rich, liighly-ir.ainnvil soil, kepi warm, the soil will be found alka- 
line. Soils generally are arid. The author has shown, in a paper 
published in 1 H4 7, that in an alkaline, peaty district, cold weather 
produced acidity in a few days. It would appear as if the acids of 
the moidds (so elaborately described by Mulder) were incapable of 
further decomposition In the cold, and were thus retained and in- 
creased. Cur great struggle with the soil is to produce alkalinity, 
or at least to dimmish aridity, and where most acids exist we use 
most lime. Where most alkali exists there is a greater facility for 
the escape of vapors such as wo suppose to be hurtful. So far as 
the vapors of putrid substances have been examined by the author, 
they have shown indications of containing substances composed some- 
what like protein ; at least their carbon and nitrogen have rela- 
tions to each other similar or nearly identical with those found in 

The extreme condition of putrescence may bo very readily pro- 
duced in a soil by artificial means; the use of a little ammonia, for 
example, more than vegetEithm will bear. The substances putrefy 
until the whole becomes Iblid in (In- highest degree. We have then 
a soil rich in organic matter and undralued. It is a Kwamp of the 
worst form if the soil be not very poor; worse, perhaps, than was 
ever seen in nature. Such a soil would bring death everywhere. It 
is artificial malaria. We can, then, produce malaria from the soil by 
fostering some of its tendencies; and we see by the rapid acidifica- 
tion of soil in colder weather why malaria is diminished by a lower 
temperature. 

Ab we can imitate malaria of some kinds, so can wo also imitate 
the methods by which nature prevents it. The warm alkaline soil, 
moistened, and washed with air and water, becomes acid ; it sends 
forth less volatile mailer ; dec imposition is -;o[i|.ed to a great extent ; 
the matter is preserved. Cold prevents the action, drainage assists 
i.ixidalion bi a more active slate of soil, liv these modes and others 
the soil is disinfected by nature; when these do not act sufficiently 
we may use disinfecting agents. By their means decomposition may 
' ' rrupted without fear of' diminishing the power of the plant to 

' See Annual Sci. nil., ISfiO, p. 2W. 
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t3ke up food. By the use of disinfecting agents, Mr. IPDougall hits 
boon able to feed sheep antl cattle, and retain them in health. 
meadows constantly wet by Irrigation with liquid manure. i 
disinfectant used is from the products of tin-, distillation of tar; 
amonnt required is small. Animal liic is rapidly. destroyed by it, 
and chemical decomposition is stayed. All climates can furnish ibis 
■where coal lies or where trees grow. 

It would be possible to irrigate great districts at a very small 
ponse. The result would In- as certain on a large scale as on a s 
one; and it is probable that, in some cases, one or two applications 
would be sufficient, for a long period at least. By the new state of 
things destructive insects would also be destroyed. This now method 
is especially applicable to other countries, and to more violent staca 
of the disease. Tint author hopes to have it tried on extensive dis- 
tricts in Italy. The method arose out of an advice everywhere 
lected, bat still cherished as true, to disinfect whole cities by h 
ning wilh the sewers, the origin and reservoir of all the mischief 

Tim author believes that he has shown that decomposition, to s 
most pernicious extent, is possible in soils; that this is not a mere 
opinion, but a (act readily demonstrated; but t.l^t decomposition 
may be arrested arlificially to llie preservation of health without the 
destruction of vegetation ; and that in these lads we have not only 
a surer basis in our reasonings on tin-, origin of malaria, but an aUl 
certain process lor iti ultimate ami lotal e\ terminal ion. 

Cause of Miliaria. — The well-known chemist, Boussingault, 
itntly presented a paper to the French Academy, in which he Bta 

it carbonic oxide is developed in connection with oxygen whenever 
1 shines upon vegetable mnLter Mtlimergcd in water im] 
naled with carbonic acid. The presence of bo deleterious a g: 
carbonic oxide in the atmosphere ul' marsM countries, its manilcit'il 
hv this discovery, might, he thought, give a clue to the origin of 

K:ases which arc prevalent in districts exposed to marshy exhala- 
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CHEMICAL . 



MODIFICATIONS OF THE i 
1'HKiti-; OOHaBQUEST ON 1IADITATION. 



The repeated observations of chemists have taught us to regard the 
entity of composition of the atmosphere as a fixed law, 
which no exception is to be found in nature, unless it be 
neighborhood of tropical inters, "here vast quantities of ( = 
matter, the debris of a luxuriant vegetation, are rapidly passing into 
decomposition. Everywhere, whether collected on the top of fflW 
Blanc, on the banks of the Seine or Thames, or in the middle of thi 
Atlantic, the two main constituents of the atmosphere are itiiiml ii 
precisely the same proportion, and the more, perfect the processes 01 
analysis have become, the iitnicr has the constancy of this vclutioi 
l established. This fact has always, however, been rebcllet 
1st by the common experience of mankind; it baa been almo* 
ipprohrium to science that, in spile of the manifestly difleren 
'eeliny of the air on the Swiss mountains and in the middle of Lon 
the chemist can detect no diiuircucc in composition. Durin 
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the last few years, several chemists have directed their attention 
to this apparent inconsistency between the organoleptic and physi- 
cal characters of the air with special reference to (lie condition of 
the atmosphere in towns. These researches have related mainly to 
the quantity of carbonic acid, .'.mil other products of combustion, and 
to the existence of organic matter in suspension. Among the most 
important are those of Dr. Diuidas Thomson and Dr. Angus Smith. 

The percentage tif carbonic acid usually existing in the air of Lon- 
don was found by Dr. Roscoe to lie 0.037 per volume, a result not 
differing materially from those obtained by Dumas and Rousaingault 
in Paris. The analyses on which these are based were made by 
passing a known volume of air over weighed tubes containing alter- 
nately pumice-stone steeped in sulphuric acid and potash, a. method 
which leaves nothing to be desired in respect of accuracy. Dr. 
Smith's estimations of the carbonic acid of the air of Manchester, 
made by the same method, give some what higher results. He found 
that on a windy day they averaged from ."H per cent, lo .45 per cent., 
and that on a still day (he percentage, amounted to .12. When, how- 
ever, we consider that, although London w the greatest city in the 
world, Manchester is the largest manufacturing town, aud that it is 
the centre of a manufacturing distild comprehending many hundred 
square miles, over which an atmosphere darkened by smoke perpet- 
ually bangs, we are not surprised to find that the products of com- 
bustion exist in larger proportion than in London or Paris. Dr. 
Smith has calculated, from the quantify of coal burnt in the neigh- 
borhood of Manchester, that li,o00 tons of carbonic acid must oe 
introduced into the atmosphere daily, without taking into account 
the quantity expired by man and animals. 

A much more important product of combustion is derived from the 
oxidation of tho sulphur contained in coal, and the introduction 
thereby into the atmosphere of sulphurous and sulphuric acids. In 
the researches undertaken by Dr. Thomas during the last epidemic 
of cholera, which consisted in passing large quantities of the air of 
London through distilled water, it was found that such air invariably 
possessed au acid reaction, aud that this reaction was due to sul- 

Jhuric acid. Dr. Smith has further investigated this question, and 
as found that in Manchester I ho avid reaction of the atmosphere is 
ranch more constant and intense than in London. Blue btmus paper 
becomes red iu half ao hour, and sometimes, in ten minutes, when 
exposed to Manchester rain, and occasionally its acidity is such that 
a single drop is sufficient to effect the reaction. The actual quantity, 
however, is exceedingly small ; of a solution containing a thousandth. 
part of its weight of carbonate of soda, quantities varying from ten 
to fifty grains suffice to neutralize one I lion sand grains of such rain, 
and as much cistern water is found to be neutralized by twenty-five 
grains; from which results Dr. Smith concludes that the largest 
quantity of sulphur acids c\tsi.ing in t he atmosphere of the town does 
not exceed 0.004 pel- cent, by weight, a proportion amounting to not 
more than a twentieth purl of the carbonic add. As to the share 
of sulphurous and sulphuric acids respectively in this total, it is of 
course impossible to arrive at a conclusion ; but considering what we 
know of the rapidity with which the former is oxidized in the aii,v*. 






is to be supposed that whenever tin? acidity of the atmospher 
marked, it will bo mainly owing to the latter. The impregnatioi 
of the rain with a mineral acid mast be regarded as rather bencGcu 
to health than otherwise, as lending to retard the putrefaction o 
Miiiiial matter on which it falls. 

Dr. Dundas Thomson appears to have been among the liist If) N 

Jiiste the importance of ori/anic mailer as a constituent of the a 
towns, and lo express the conviction that the gaseous j 
evolved during putrefaction are not the main sources of 
Proceeding no this idea, he subjected a lai'^e quantity of atni"- 
nir to chemical investigation, " with a view of condensing any vapor 
or detaining solid particles, which might lie disseminated." Th< 
result was entirely negative. Further inquiries of the same ki 
were made, under the sanction of the Board of Health, in 1854, t 
nir being passed, as has been already mentioned, through c 
water, the result invariably hriiiLr that fungi made their ap] 
in the water, and in a short time, by their rapid growth, [ 
the whole of it, so as to be evident to the unassisted eye. It « 
also found that by passing the air through sulphuric acid in the sai 
manner, the acid became soon dark colored, in consequence of the 
charring of the organic matter introduced into it. Dr. A. Smith hat 
worked out the idea much more completely. He has preferred a 
chemical to a microscopical lest for the detection of the suspendet 
organic matter. It consists, as most of our readers may he aware 
in passing the air through a very dilute solution of permanganate ol 
potash, the strength of which is determined by ascertaining how 
much ia required to decompose a solution of a weighed quantity of 
oxalic acid, or of uncry stall tzed sugar. This it si a\i\ iuusly indicate! 
not the quantity of organic matter, but the quantity of oxidizable 
matter, in the atmosphere, and hence it is ouly valuable in so far * 
we may assume that the atmosphere contains no reducing agent 
Thus, in the presence of sulphurous acid, it would be of little vain* 
were it not that that agent exists, even in the town air, in exceed- 
ingly small quantity. Many of Dr. Smith's results are of such a n 
turo as to he beyond the possible limits of this source of error. It w 
found that the same quantity of the solution of permanganate wht 
was decolorized by one bottle of air obtained in a close court in Ma 
cheater, required twenty-two buttles to decolorize it on the hills in tl 

neighbiirl d. ,\-"iiroing that sutru- and I he organic matter of tl 

air arc decomposed ],y tin-, same amount of manganate, " a supposition 
which cannot lie perfectly true, but which, from the minuteness of tl 
amounts, leaves no room for a great error," Dr. Smith conclud. 
that whereas, on the high grounds north of Manchester, there e 
but one grain of organic matter in 200,(100 cubic inches, in 
places in the town there was a grain in 8000 cubic inches. 
his most recent observations he concludes that we have " in dif 
air breathed by people in the same country a substance the s 
of which in one case is twenty-two times greater than in the 
and in air breathed by people in the same town a difference whiel 
s as nine to twenty-two." 

The whole importance of these investigations, regarded from t 
point of view of preventive medicine, lies in their relation to t 
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putrefactive process. To discover a meaus of seizing upon and esti- 
mating put rid exhalations — under which term to include every- 
thing not gaseous that is disengaged into the atmosphere from the 
surface 'if living animals, no less than the exhalations from dead ani- 
mal matter^ — would be certainly a most important step towards ac- 
quiring a more satisfactory knowledge of tin'- influence of habitation 
on health. We have, therefore, to inquire what grounds there are 
for regarding Dr. Smith's test, or any other founded on a similar 
reaction, as affording a solution of this problem. It is not difficult 
to satisfy ourselves that animal matter in putrefaction docs disengage 
from its surface portions of its substance of sufficient tenuity to bo 
suspended in the atmosphere. Without referring to offensive smells, 
■which of course must be material, we have several satisfactory 
proois. If a bell-glass be inverted over decomposing animal matter, 
in a moist condition, the inner surface of the gins* becomes in a few 
daya bedewed with moisture, which, on being examined under the 
microscope, is found to contain the same filamentous fungi to which 
reference has already been made, and en evaporation it leaves a res- 
idue, which is blackened by incineration. Similarly we find that 
the moisture which is deposited in ijiirinnns drops on the sides and 
arched roofs of sewers is rich in organic matter, which must clearly 
have been derived in mi the air of (lie sewer. Dr. Smith has related 
the results of experiments showing (hut. isir kept for n length of time 
in contact with putrescent mailer becomes loaded with oxidizable 
material, and acquires the puiver <>( decomposing a correspondingly 
large quantity of periiian annate of potash. 

Another group of farls slioivs n- : that the existence of putrescent 
impurity in the air is a principal, though not a necessary, condition 
of the induction of putrefaction in bodies susceptible of tho change. 
Thus, for example, I have found that milk which has retained its 
freshness for hours will at once turn on being exposed to a putrid 
emanation. Butchers are familiar willi the inn dial meat cannot be 
successfully dressed in the neighborhood of a slinking gully grate, or 
of a stable racking with ammonia; .and for the same reason every 
intelligent butcher keeps his slaughter-house in a stale of scrupulous 
cleanliness. It is not, however, to be forgotten that other causes, 
possibly electrical, the nature of which is still involved in obscurity, 
have a still greater influence in inducing putrefaction. Thus, in 
this Country, the butcher finds that on one day he is able to slaugh- 
ter and dress even veal or lamb with safety ; whereas, on another, 
not differing in temperature, incipient pultvl'nrtion may render the 
"Tass unsalable, in spite of the most careful precaution."; butchers 
J apt to believe that this occurs mostly on calm da\ s when the air 
Still more remarkable are tho facts recorded vespect- 



r the slaughtering of cattle in hot countries; the operation 
ly bo safely performed when the air is clear and the sky cloudless, 
fader such circumstances, wo are told that the appearance on the 
istant horizon of a cloud " like a man's hand," tho sure precursor 
f a Btorui, >s a sign to the slaughterers on the Pampas of South 
.jm.'riia to desist, from their work, for it is immediately followed by 
ipid putrefaction. 
Air contaminated with putrescent matter is for tna taoat ^ax\> (&- 
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kal'me. Thus, the air of sewers is invariably so, as Las been proved 
by the experiments of Dr. Dundas Thomson, its alkalinity being 01- 
ing partly to ammonia, partly to the. sulphuret of ammonium, tl 
form assumed by the aulpliur di-. -[imaged in I In' decomposition of ficoal 
matter. The air of stables anil stable dwellings is strongly alkaline, 
as every one in attendance mi the sick poor in London well knows; 
and tin 1 air expired by men and animals, although at first probably 
acid, rapidly becomes alkaline by putrefaction. Tbe relation k - 
twecn putrefaction and the exigence of ammonia in the. air is tin 
fore bo close that the detection of tills body may, nnilcr ordinary cir- 
cumstances, be regarded as a proof of its existence. 

Bleaching Power of the Air. — It is known to those who a 
mcrcially engaged in air-bleaching, that the bleaching power of the 
air varied very considerably, not only according to the season and 
time of day, but irrespectively of such periods. It has not yet been 
determined what is the relation between this reaction and the oxid- 
izing power of the air, as exhibited in its power of decomposing 
iodide of potassium. lint the remarkable experiments of M. Hou- 
zeau, made simultaneously in town and country, have shown that 
country air bleaches much more rapidly Mian town air, and that in 
this respect the difference is no less marked than in that of the welt 
known ozone reaction, which has been so clearly shown to he de- 
stroyed by urban contaminations. 

The pressure, tein|ierEit!i|-e, a [id moisl nre of the air are but little 
modified by habitation. The reelings nf I lie barometer and h_ ^ 
eter in town and country do not differ. There is, however^ i 
respect in which the temperature of great towns may be f ivnra 
compared with that, of the country, viz., in lb at of equability. 

Mr. Glaisher found that in the middle of London the night (cm 
perature is much higher, 3nd the day temperature considerably lower, 
than in the country, and consequently that the range of daily tem- 
perature is nearly twice as great in the country as in London, espe- 
cially in clear weather, when the. cloudless sky of the country c 
trasts with the smoky obscurity of town. This immunity from gr._ 
variations of temperature must tend to diminish, though probably: 
does not at all counterbalance, the generally injurious effects o 
town air on persons affected with chronic pulmonary disease. 

Id the preceding paragraph a we have reviewed all the difference* 
which are (iisroveral Je either by physical or chemical means b 
the atmosphere of towns and that of the country ; and we s 
better portion to determine in the light of physiology which of tl 
conditions is likely to exercise must iullucnce on the health of n 
As regards the existence of an excess of carbonic neid, it is c 
of no importance whatever, lor in many large towns no such e 
IS met with. Sulphurous ami sulphuric acids, if they have any inflt 
ence, must act as '• eolytics," i. e,. a- agents tending to arrest putrt 
faetive change. The absence of sunlight. em which the more equabi 
temperature of towns depends, has iitniueslioiuibly an unfavorah 
inline nee, but one irliieh is very limited. We are driven then to i 
only difference which remains, viz., that which depends on the OX 
ence of oxidizable matter, as indicated by its power of reducing cert 
metallic osides. — Br. and Foreign Med. Review. 
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M. B. Corenwinda showed some years ago that partial combination 
of sulphur anil hydrogen may be effected by U-iuging the two bodies 
together in the presence of pumice-stone at a red heat. He has re- 
cently shown that the vapor ul' water may be also decomposed by sul- 
phur, when some porous body, at an elevated temperature, is made 
to intervene. The experiment was conducted as follows : some frag- 
ments of recently ral-lnei! pumice-stone won: placed in the middle 
part of a glass or porcelain tube ; one end of the tube was then filled 
with pieces of sulphur, a plngget of asbestos being placed between 
the cork and the sulphur. A tube, by which steam could be sent in, 
passed through the cork. The pumiee-atone was then heated to 
redness and the sulphur made to slowly volatilize ; at the same time 
a current of steam was cautiously sent through. After a little time 
sulphuretted hydrogen was produced in abundance. A still more 
decided result is obtained it' pure c alii nod silica he substituted for the 
pumice-stone. The porous body is totally unacted upon in all cases. 

The author directs the attention of geologists to these results; he 
thinks that they may explain the presence tit' sulphuretted hydrogen 
in certain volcanic emanations. — London Pharrn. Jour. 



CHEMICAL MANUFACTURES. 

From a report to the British Association (1SG1) on the chemical 
manufactures of Lancashire anil Manchester, England, we derive the 
following particulars: — 

In the manufacture of sulphuric acid, most of the manufacturers 
use iron pyrites as a source of sulphur, rather than imported crude sul- 

£hur. The use of platans stills for the rectification of sulphuric acid 
as now been almost entirely abandoned, and their place supplied 
by glass retorts, which are made larger and of better quality than 
formerly. 

The weekly production of sulphuric acid of specific gravity 1.85, 
in South Lancashire and Manchester, exclusive of what is used in the 
manufacture of soda ash, is seven hundred tons, or one million four 
hundred thousand pounds. 

No changes have taken place in the process of manufacturing 
soda during the last ten years, the essential points of the original 
method of Lc.blanc (17!>8J 'being still adhered to. The extent of the 
manufacture has largely in creased since, the year 1851. The value 
of alkali made annually in England ia two million pounds. The 
price of oxalic acid, used extensively in calico printing, woollen and 
silk dyeing, has been reduced by the introduction of a new process 
for its manufacture, siiiee 1851, from fifteen to sixteen pence per 
pound to eight or nine pence per pound. The quantity of oxalic acid 
manufactured at one establishment in Manchester is nine tons (eigh- 
teen thousand pounds) per week. 

The quantity of dye-woods (logwood, fustic, etc.) I 
weekly in the arts in South Lancashire and Manchester aiaovwiia \_i 
SI* 










246 

between sii and seven hundred tons; of madder, one hundred i 
fifty tons are used weekly. 

The manufacture of disinfectants has also of late become a 
and constant business in England. At an establishment of Mr. 1 
Dougal, at Oldham, England, a disinfecting powder is prepar 
which the properties of carbolic and sulphuric acid are taken a 
tage of. This is used In prevent decomposition in Stables, c 
and among accumulations of ptitresci ble matter, and ge 
the prevention of decomposition in manures. A liquid i 
pared with carbolic acid and lime-water, which is applied for the p 
pose of preventing decomposition in sewers, according to the id — 
purifying whole cities by preventing tin; generation of gases in ; 
water or amen g accumulations of animal refuse. The liquid ii 
used to prevent [he decomposition of animal matter when it cannc 
at once be made use of. especially in the case of meat brought to tl 
market, or animal.- that have died in the field. The solution of tl 
powder has also been used to some extent in (lis see ting-rooms, wbe 
it immediately destroys any noxious smell, and at once liberates t 
fingers of the operator from the peculiarly nauseous odor w 
often attaches to them. It has also been found useful in tl 
ment of sores, as well as of dysentery. Mr. BIcDougal has 
plied carbolic arid ■.villi jjreat. advantage to the destruction of par 
sitic insects on sheep and other ai ' ' 
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Mr. J. M. Ordway, in the September number of Sil/iman'g Journ 
1861, furnishes a comprehensive article on the history, prcparatit 
and industrial applications of so-called "water" or "soluble" gls 
a silicate of potassa or soda. 

In regard to the adhesiveness of this substance. Mr. Ordway sta> 
that it has been called a "mineral glue," but that it differs fn 
glue, and most other cementing substances, in continuing to shri 
after it has become apparently dry. A strong silicate of soda bo 
tion forms a good colorless cement for glass. pnn-claiu, and stone, I 
when shut up in such impcrvimi.- si:ri.',nn< es it is very slow in beco 
ing water-proof, and as it does so, its strength is much impaired. F 
wood and other porous materials it does not answer, since I bey alii 
the access of air, which, by its carbonic acid, decomposes the silic! 
and destroys its tenacity, I have tried silicate of soda in the laboi 
tory for pasting labels on glass bottles. It does pretty well, ot 
when it is once on it will never wash off, though the paper itself m 
be removed by washing. It possesses no advantages over gnm 
flour paste, with the single exception of not being liable to mould 
keeping. 

When liquid water-glass, either by itself or mixed with an ini 
substance, is thinly spread out on any surface, it dries to a strong 
adherent, hard, transparent varnish ; but it still goes on absorbir 
carbonic acid from the air, and the residual silica, heing quite iucat 
ble of extension, becomes traversed with an infinity of minute craclu 
so that the original smoothness and clearness are greatly di 



1 the adhesion continues, and The silieiou.: r-'»;iiin« can no longer 
« removed by washing with water. Hence, the soluble silicates are 
adapted to fix various pigments. In fact this was the first use to 
which they were made subservient, and they have of late been 
much employed in Europe, for painting. When water-glass inixed 
with the lighter colors is applied lo wood. I lit-: alkaline nril me of the 
vehicle betrays itself by a softening and discoloration of the surface, 
which effects, however, arc quite inruiisiilerahh:, if the wood is new 
and clean. Another difficulty is, that (he fixed coating, having no 
elasticity, cannot accommodate itself, like an oily or resinous film, to 
the expansions and contractions of the wood in wet and dry weather, 
nor yet to slight inequalities of shrinkage. Still, water-glass paint 
may do well in places where it is not exposed to alternations of damp- 
ness and dryness. 

Silicate paint is most siutable for stone, brick, or mortar surfaces, 
which are unyielding. The best way of apphiug the silicate of soda 
as a paint is to put it on in several I liiu coats, and allow several days 
to elapse between each application. There are several paints with 
which it is unlit lor mixing, such as while had and 1'riissian blue, but 
fcine white, chalk, yellow ochre, sulphate of baryta, cadmium yellow, 
Venetian red, green oxide of chronic, umber, lampblack, and ultra- 
marine will mix with it and make good paint. These colors should 
be ground up with the water-glass, ami before applying them the 
surface to be painted should receive a primary coat of pure silicate 
twenty-four hours before the paint is put on. A good silicate of soda 
should be bright and transparent. A great deal of that which has 
been sold has been mixed with foreign substances and was unfit for 
painting purposes. 

"Walls plastered with lime-mortar may he rendered very hard, close, 
and smooth, as well as capable of being washed, by applying a few 
times a silicate, cither alone or mixed with chalk or any coloring ma- 

A mixture of water-glass and peroxide of manganese is recom- 
mended to be applied lo ivmkiug-si.oves when they are red-hot, as it 
is said to make a good blacking, not as liable to burn olT as common 
black lead, 

fading power of the silicates lias been turned to account by 
n in the hardening or " silicatization " of soft porous stone, 
material, like chalk, may be rendered available for building 
by repeated saturations with water-glass. And the dura- 
many buildings already erected i* greatly enhanced by sub- 
jecting the outside surface *~ - 



e to a similar treatment. The a 
' i preserving at 



. .... ie process 
has been found efficacious in preserving some ancient statues freshly 
exhumed, which would otherwise have fallen to pieces after a short 
exposure to the air. Fragile palaeontologies! specimens have also 
L " ■ "": strengthened and saved by silicatization. 

says that merely washing stone with water-glass is not 

the silicate retains its solubility for a long time. Ho 

el'oi'e th'iught fit to secure a patent lijr fixing the silica by the 

lequent application of ehhu-id of calcium. But, notwithstanding 

e strong commendation* "I" interest! il pari ies. it would appear from 

ait discussions of the subject in London that, this \aeX\mi \sa*. tdA 










proved entirely satisfactory. Indeed, hasty fixation can hardly be 
crai pari Lie with tenacity and permanence, and it is probable that the 
best effect, would be attained by using a silicate alone, many timet, 
and at distant intervals. 

With regard to stone, ailicatization is of little importan< 
country, as we have tew varieties that need artificial hardening. But 
in some places there is a lack of good clay for brick-making, and 
luch earth as is worked gives very tender, absorbent briok, ii! calcu- 
lated to bear handling and exposure to the weather. In many case* 
it would doubtless lie advantageous to silicatize the exposed surfacs 
of the bricks after tbey have been laid. This is deserving of especial 
consideration where they are subjected to the action of sea 
which is particularly destructive of porous building materials. 

Wagenmann succeeded in making artificial meerschaum by 
water-glass, lime, magnesia, and carbonate of magnesia, and simply 
drying. 

Considered merely with regard to its mechanical propei 
glass would appear very suitable to replace starch and glue a 
glazing material, in many cases. In fact it was brought forward t 
Leigh, a year or two ago, as a substitute for starch in sizing eottoi 
yarn for weaving, and in putting the final finish Oil cotton fabrics. 
But its chemical character indicates its unfitness for 
Starch, after drying, remains unchanged itself, and has n 
the slutls; while a silicate is altered by exposure to th 
loses its smoothness as well as much of its rigidity. Besides this.it 
is alkaline, and therefore tends to weaken the fibre, an effect wfc" 
becomes at once apparent when water-glass is used strong for p 
during very sti ff fabrics. 

Silicate of soda, on account of its chemical relations, has come h 
general use as a substitute for phosphate or arsenlate of soda in dung- 
ing printed calicoes. 'Ihis, the most important of all the applica- 
tions, was patented in Englantl by Jliger in 1S52, and it has now 
tirely superseded other dunging materials. 
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■ SILICIFICA' 



The difficulty which besels many of the processes of silicification is 
that along with the needful silica so much superfluous, and ind 
injurious, matter is introduced i lint the valuable realities of the si 
are in a great measure counteracted, the disintegration of the at 
being sometimes actually caused by the efflorescence of these e 
neous substances; the porous character necessarily induced ai 
consequence of the gradual removal of the soluble salts in juxtaposition 
with the silica almost undoing the binding and hardening action of tbi 
valuable material. Silica can, however, be obtained in the form o 
pure aqueous solution in several ways: — 

1. By dissolving sulphide of silicium in water, when stilphurettec 
hydrogen is given oil', and the silica remains completely dissolved 
■Mid in such quantity that the liquid gelatinizes when au attempt it 
nade to evaporate it. 

2. By precipitating silica in the gelatinous state from £ 
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nHcate, by means of acetic or other weak acid, and, after well wash- 
ing, heating it for some time under pressure, with a small quantity 
of water in a closed vessel. A liquid is thus obtained which gelatin- 
izes on addition of a saline solution. 

8. By passing gaseous fluoride of silicium over crystallized boracic 
acid, and separating the hydrofluoric and boracic acids by digestion 
with a large excess of ammonia, a hydrate of silica remains, which, 
when wefl washed from the above acids, is very soluble in water. 
This solution gives no precipitate when boiled, but leaves silica as an 
insoluble powder on evaporation. 

4. By the beautiful method recently pointed out by Professor Gra- 
ham, in which advantage is taken of the new means of separating 
bodies by dialysis. A solution of silicate of soda, supersaturated with 
hydrochloric acid, is placed on one side of a parchment paper sep- 
tum, pure water being on the other side ; in a few days the hydro- 
chloric acid and chloride of sodium will be found to have completely 
passed through the diaphragm, leaving the silica in aqueous solution, 
and so pure that acid nitrate of silver fails to detect chloride in the 
liquid. This solution remains liquid for some days, but it ultimately 
gelatinizes. We have generally adopted this last plan of preparing 
the aqueous solution of silica, although a stronger solution is obtained 
by the method first given. 

When a pure aqueous solution of silicic acid prepared as above is 
allowed to soak into the pores of chalk or dolomite, a process of hard- 
ening rapidly occurs, which goes on increasing for several days, 
whilst, owing to its considerable depth of penetration, and to there 
being no soluble or efflorescent compounds to be removed, there is 
every probability that this hard silicious impregnation will afford 
permanent protection to the stone. — London Chem. News. 
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EEC EST FKO GUESS OF GEOLOGY. 

The following is an abstract of an address delivered before the 
Geological section of tin' Tlnusli A-sociaiiou. latil, by Sir R. 
Murehison ; the subject. Ixdng mainly a rctroapett of the progress i 
tained to during tin; last twenty years in our knowledge of the ge 
ogy of the older rocks. In the cniiiii-in-iiiuni . alluding to the rece 
investigations respecting [lie antiquity of the human race, Mr. Mi 
clii;-'.pn said : — 

Having carefully examined the delrital accumulations forming tt 
aneient banks of the river Somme, in France, lam as complete 
believer in the commixture in that ancient alluvium of Che nm-ka | 
man with the reliuuiie of extinct animals as their in 
crcr, Perthes, or as their expounders, Prestwicb, (-yi.il, and r 
I may, however, express inv gratification in learning that En^ 
iii several localities, Is also a I fording proof; of -imilar intermixture. 

In regard to the main additions which have been made since 18' 
to our knowledge of the older rocks in the British Isles, the followi 
statements, commencing the retrospect, willi the older rocks, ma 
said Mr. Murehison, !„■ regarded as substantially true. 

The stratified gneiss of (lie ii'Htli-ne.-i of Scotland, and of the 01 
Hebrides, in lite fundamental rock if the British Islands, and the p 
rise equivalent of the Lnur-ntiau si/stcm if Canada. The establi 
ment of this order is of great importance, as it gives to geology 
tower doctrine-line than was previously possessed. Fur hitherto tl 
order of the gpolngieal succession, as approved by De la Beche, Phi 
lips, Ramsay, Jukes, and others, admits no older sediment than tV 
Cambrian of North Wales. 

The researches in the lliglihituN nf Sentland have, however, skffl 
that in the British Islands the older palipnzoie rocks, properly S 
called, or those in which the first tract's of lite have been discovers! 
do repose, as in the broad regions of [.he Laitrontian Mountains o 
Canada, upon a grand uliMlilied erei-Inlliue leiiudation, in whieh hot 
limestone and iron ores occur subordinate to gneiss. In Scotland 
therefore, the-e earliest gneissic accumulations arc now to be market 
on our maps by the Greek letter alpha, as preceding the B 
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which has been previously applied to the lowest known deposits of 
England, Wales, and Ireland. Though we must nut dogmatize and 
affirm that these funilameviial ilepnsirs were in the pristine state ab- 
solutely unfurnished u iih au\ living tiling (for Logan and Hunt, in 
Canada, have suggested [hut. (here liu-v imlirnl.e traces of the former 
life), we may conclude, that in the highly me tamoqihosed condition 
in which they are now presented lo lis. in North-western Britain, and 
associated as tliey are with much granite anil hornblendic matter, 
they are, for all purposes of the practical geokigi.it, " azoic rocks." 
The Cambrian rtw'ks, or second sue: in I lie ascending order, as seen 
reposing on the fundamental gneiss of the north-west of Scotland, 
purple and red sandstones and conglomerates forming lofty 



They have afforded some 
halmia," possibly an Alga; 
obscure crustacean. 

The Highland rocks of this age, as well as their equivalents, the 
Huronian rocks of North America, have as yet afforded no trace 
whatever of former life. And yet, such Cambrian roe Its are in parts 
of Wales, and especially in the liltly mountains of the north-west- 
ern Highlands, much less metamorphosed than many of the crystal- 
line rocks which lie upon them. Rising in the scale of successive 
deposits, we find a corresponding riae in the signs of former life on 
reaching that stage: in I lie en Hut' slaty and schist use rocks in which 
animal remains begin clearly to show themselves. Thus, the Pri- 
mordial Zone of Mr. Barrande, is the oldest fauna of his Silurian 
Basin in lSukemia. 

In the classification adopted by Dc la Roche and his associates, 
the Lingula Flags (the equivalent of the "Zone Primordial "of Bar- 
rande) are similarly placed at the base of the Silurian System. 
This Primordial Zone is also classed as the Lowest Silurian by Do 
Verneuil, in Spain; by Dale, Owen, ami others, in the United 
States; and by Sir W. E. Logan, Sterry Hunt, and Billings, in 
Canada. 

In the last year Mr. Barrande has most ably compared the North 
American laconic group of Emmons with his own primordial Si- 
lurian fauna of Bohemia, ami oilier parts of Europe; and it is quite 
evident thai the primordial fauna occurs in many parts of North 
America. And as the true order of succession has been ascertained, 
we now know that the Ta.ronir- group is of the same age as the lower 
Wisconsin beds described by Dale Owen, with their Paradoxides, 
Dikeloccphalus, etc., as well as of the lower portion of the Quebec 
rocks, with their Conoeephalus. Asiinielliis, etc., described by Logan 
and Billings. Of the crystalline schists of Massachusetts, containing 
the noble specimen of Parado.vides described by W. B. lioeers, and 
of the Vermont beds, with llnir Oloni, it Iblluws thai the Primordial 
Silurian Zone of Barramle (the lower I, insula ]la<is of Britain) is 
largely represented iu North America, however it may occupy an in- 
verted position in some cases, ami in others be altered into crystal- 
line rocks. 

In an able review of this subject, Mr. T. Sterry Hunt thus ex- 
presses himself; " We regard the whole Quebec %t(i\y^, ^f\vV \va 
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underlying primordial shales, as tho greatly-developed representa- 
tive- i,r the Potsdam and Calciferous groups (with part of that of tie 
f'ii.-i.'v ). ;i'ii] the true I.-jsi-- ill" tin.- .Silurian system." " The Quebtr 
group, with ita underlying shales," this author adds, " is no other 
than the Taconic system of Enunons;" which is thus shown to 1* 
the natural base of the Silurian rocks in America, as Barrande and 
Do Vcmcuil hiivc proved it to be on the continent of Europe. 

I take this opportunity of reiterating the opinion I have expressed 
in my work, Siiuria, that to whatever extent the primordial zone of 
Barrande be distinguished by peculiar fossils in any given tract from 
the prevalent Lower Silurian types, there exists no valid ground lor 
diU'ering from Barrande, De Verneuil, Logan, and others, by sepa- 
rating this rudimentary fauna from that of the great Silurian series 
of lift' of which slratigraphieally it constitutes the conformable base. 
And if in Europe Inn tew genera he yet found which are common to 
this lower zone and the overlying formation, we may not unreason- 
ably aMribute the cii-ciunstanee to the fact that the primordial zone 
of no country contains more than a very limited number of distinct 
forms. May we nut, then-lore, infer that in the sequel other fossil 
links, similar to those which are now known to connect the Lower 
and Upper Silurian series, — which 1 myself at one lime supposed to 
bo sharply separated by their organic remain*, — will be brought to 
light, and will then zoologically connect the primordial zone with 
the overlying strata into which it graduates V Let us recollect that 
a few years only have elapsed since M. de Verneuil was criticized 
for inserting in hi* table of the Paleozoic Fauna of North America a 
number nf species as being common to the Upper and Lower Silu- 
rian. But now the view of the eminent French academician has 
iK'cn completely sti- Mined by the discovery in the strata of Antico 
British America, of a group of fossils intermediate in character b 
tween those of the Hudson River and Clinton formations, o 
words, between Lower ami Lppcr Silurian rocks, 

On the continent of Europe an interesting addition has been a 
to our acquaintance with the fauna nf one of the older beds of t 
Lower Silurian rocks, or the Obnlus green-sand of St. Petershtt 
by Bbrenberg. He has described and figured four genera and t 
species of microscopic Pteropods. It is well to remark that, as tl 
rery grains of this Lower Silurian green-sand seem to bo in 
part made up of these minute organisms, so we recognize, 
of the oldest strata in which animal life has been detected, organ 
of the same uature as, and not less abundant than, those which a 
stitute the deep sea-bottoms of the existing Mediterranean and ol 

Before I quit the consideration of the older paheozoic rocks, I n 
remind you that it is through the discovery by Mr. Peach of cert 
fossils ol Loner Silurian age in the limestones ol Sutherland, Scot 
bind, cninbinctl with the order of the strata, observed ii 



lands has been fixed'. The fossils ol' llie Sutherland limestone a 

t indeed strictly those of the Lower Silurian of England t_ 

Wales, but arc analogous to those of the caleiferous sand-rock c 



i America. The Maclurea is indeed known in the Silurian 
ne of the south of Scotland ; hut the Ophiletu am! other forms 
are not found until we reach the horizon of North America. Now, 
these fossils refer the zone of the Highland limestone, and associated 
quartz-rocks to Chat portion of the lower Silurian which forms the 
natural base of the Trenton series of Noil h America, or the lower 
part of the Llandeilo formation of Britain. The intermediate forma- 
tion — the Lingula Hags or '-/one priniordiale " of liolu-mia — hav- 
ing no representative in the north-western Highlands, there ia 
necessarily a complete unconformity between (lie fbssil-bearin« crys- 
talline limestone and quartz-nicks with the Maclurea, Murchisoma, 
I Ji'ijliili'ta. I In his, t (rthoceratitea, etc., and those Cambrian rocks on 
which they rest. 

A great revolution in the ideas of many an old geologist, including 
myself, has thus been effected. Strengthened and confirmed as my 
view has been by the concordant testimony of Ramsay. Harkness, 
fleikie. James, anil others, I have had no hesitation in considering a 
very large portion of the crystalline strata of the Highlands to be of 
the same age as some of tin- older Ibssilit'crons Silurian rocks, whether 
ia the form of slates in Wales, of g ray wacke -schist in the southern, 
counties of Scotland, or in the conditions of mud and aand at St. Pe- 
tersburg. .Many years ago, I. suggested, .-if I it examination, that some 
of the crystalline rocks near < "hri;tiana, in Xorway. »nv lint altered 
extensions of the Silurian deposits of I hat, region : and since then the 
truth of the suggestion lias been demonstrated. We all know, fur- 
thermore, that in North America all noted geologists, however they 
may differ on certain details, agree in recognizing the fact that the 
vast eastern seaboard range nf guei-sie mid micaceous schists is made 
up of metamorphosed strata, superior even to the lowest of the Silu- 
rian rocks. In regard, hew ever, to the moil us operandi by which 
whole regions of sedimentary deposits have been converted into crys- 
talline slates and schists, we are far from having satislied our minds. 
The Kev. W. Hareonrt, after a series of trials to illustrate the phe- 
nomena of the nietainoE -phisin of rocks by experiments carried on in 
iron furnaces, has arrived at, tie- .same conclusion at which, in com- 
mon with Sedgwick. Biiekland. Me la licohe. I'liillips, anil others in 
my own country, and with L. Von Bueh, Elie de Beaumont, and a 
host of geologists abroad. I hud long ago arrived in the field. I, 
therefore, re-echo their voices in repeating the words of Mr. W. Har- 
Court, " that we are not entitled to presume that the forces wlueh 
have operated on the earth's crust have always been the same," 
Looking to the only ratio, ml theory which has ever been propounded 
to account for the great changes in the crust which have taken place 
in former periods, — the existence of an intense central beat, which 
Has been secularly more and more repressed by the accumulation of 
sediment, until the surface ot' llie planet was brought into its present 
comparatively quiescent condition. — .Mr. Hareonrt has indicated the 
train of causes, chemical and physical, which resolve some of the dif- 
ficulties of the problem. 

Illustrating his views by reference to chemical changes in the 
rucks and minerals of our own country, and ibrlil'ying his induction 
by an appeal to liis experiments, he arrives at Xte ccineAoavOTA •OrtaS. 






XSSVAJL OF SC-IESTlPlf DISCOVKBY. 



there existed in former periods a much greater intensity of 
than that which now prevails. His theory is, that whereas now, 
the formation of beds, the aqueous ad ion predominates, and the ip 
009 is only represented by a tew solfalaras, in the most ancient tin: 
tlie action was much more igneous, and that in the intermedia ti 
times fire and water divided the empire between them. 
be conclude? with the expression of tbe opinion, which my long-con- 
tinued observation of facia had led me to adopt, " that the nature 
force, and progress of the past condition of the earth cannot be meat 
tired by it? existing condition." 

In addition to these observations on metamnrphism, let rue re 
you that, on the recommendation of the British Association, i 
important researches have been carried on by .Mr. William Hopkins, 
and in the furnaces of Mr. Fairbairn, on the conductive powers for 
heat in various mineral substances. Although these experiments 
have been retarded by a serious accident which befel Mr. Hopkir 
they are still in progress, and I learn from him that, without enterii 
o the probable thickness of the c 



V L'.-lUT 






111" f, Villi: 



uta! evidence 
r the observed terrestrial temperature to he due to cen 
tral heat, the thickness of this crust must be two or three times a 
great as that which has been usually considered to be indicated b 
the observed increase of temperature at accessible depths beneath th 
earth's surface. 

Of the Devonian rocks, or old red sandstone, much might be ssii 
if I were to advert to the details which have been recently workei 
out in Scotland and in England ; but confining myself to general o 
servations, it may be stated, that a triple subdivision of that group, 
which I have shown to hold good over the continent of Europe, as m 
our own country, seems now to be generally admitted. 

Very considerable advances have been niadc in the development 
of the Carboniferous system. Tlie close res care lies of Mr. Iiiimey 
who has from time to time thrown new lights "11 tbe origin and rela- 
tions of coal, and the component parts of its matrix, establishet 
proofs, bo long ago as 1810, that great part of our coal-fields was ! 
rinniil.eeil under marine conditions; the fossils associated with t 
coal-beds bring, not, as had been too generally supposed, of fluviatile 
or lacustrine character, but the spoils of marine life. Professor Ilenrj 
D. lingers came to the same conclusion with regard to the App 
lachian coal-fields in America, in 1842. Mr. Binney believes tn 
the plant Sigillaria grew in salt water, and it is to be remarked th 
even in the so-called "fresh-water limestones " of Ardwiel and I 
Butwood the Spirorbis and other marine shells are frequent, whilst 
many of the shells termed Cypris may prove to be species of Cythe- 
rea. Again, in the illustrations of (lie fossils which occur in t* 
bands of iron ore in the South Welsh coal-field, Mr, Salter, enter!: 

Earlieubrlv into this question, has shown that in the so-called " TJn 
eds" there constantly occurs a shell related to the Mya of o 
coasts, which he terms Authracomya ; whilst, as he stated in t 
Memoirs of the Urolm/u-nl Surri'ji, just issued, the very Unios of these 
ve a peculiar aspect, differing much from that of true fresh- 
water forms. They have, he said, a Btrcrngty-wrinkled epidera ' 
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which is a mark of the Myadnj, or such burrowing bivalve shells, and 
not of the true Unioiiidie ; they also differ in i lit' interior. Seeing 
that in these cases quietly deposited limestones with marine shells 
(some of them Indeed of estuary character) rest upon beds of coal, 
and that in many other eases purely marine limestone:- alternate fre- 
quently with layers of vegetable matter anil coal, may we not be led 
to modify the theory, founded on [lie sound observation of Sir W. E. 
Logan, by which the formation of coal has been rather too exclu- 
sively referred to terrestrial and fresh-water conditions? May wo 
not rather revert to that more expansive doctrine, which I have long 
supported, that different operations of nature have brought about the 
consolidation and alter.il inn of vegetal tie mutter into eoal '.' In other 
words, that in one tract the coal has been formed by the subsidence 
in situ of vast breadths of former jungles and forests ; in another, bv 
the transport of vegetable materials into marine estuaries ; in a third 
case, as in Russia and Scotland, when- purely marine limestones al- 
ternate with eoal, by a succession of oscillations between jungles and 
the sea ; anil, lastly, by the o.it.msii e growth of large plants in shallow 

The geological map of Edinburghshire, prepared hy Messrs. Howe! 
and Geikie, and recently published, affords indeed I he clearest proofs 
of the. i'ret|ucnt alternation* "I" beds ' X purely marine limestone charged 
with Produeti and bands of coal, and is in direct analogy with the 
coal-fields of the .Donets, in .Southern Russia. 

Concerning the Permian Rocks which were formed towards the 
close of the long paheozoir era, and consiilnre a natural series of the 
old Carl-onitcrous deposits, it has recently been shown that they pre- 
sent in little England nearly as great diversities of li thological struc- 
ture as those whirl) distinguish the strata of (he same, age in Eastern 
Russia in Europe from the original types of the group iu Saxony and 
other parts of Germany. 

Sir R. I. Murchisiiu further stated that, from recent geological re- 
searches, it would appear that in the southern hemisphere there is 
not merely a close analogy between the rocks of the l.'ubeo/oie age 
and our own, but, further, as far as the Mesi.izt.iic formations have 
been developed, they also seem lo lie equivalents of English typical 
Secondary deposits. 

This existence of groups of animals during the Silurian, Devonian, 
Carboniferous, and even in Mcsozoic periods, in Australia and New 
Zealand, similar to those which eharaelcrize these formal ions in Eu- 
rope', is strongly in contrast with the state of nature which began to 
prevail in the younger Tertiary period. We know, from the writings 
of Owen, that at that time the great continent at our antipodes was 
already characterized by the presence of those marsupial terms which 
•till distinguish hs fauna from that of any other part of the world. 

GEOLOGY OP THE COUNTRY BETWEEN LAKE SUPERIOR AND 
THE PACIFIC. 

years' ei 



.t a recent meeting of the Loudon Geological Society, Mr. James 
;tor communicated a paper giving the geological results of three 
ra' explorations of the British territories mStyrtk km^nc 1_ 
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the frontier linn of the United States, anil westward from Lake 
perior to the Piteific Ocean. 

It began by showing that the central portion of North Atncrica i 
a gn-ut iriaiigiihr j .i ; [ 1 1- ■ i i i . h< Minded hy the Rocky Mountains, Alle- 
ghauies, and Laurentian axis, stretching from Canada to the Arcf 
Ocean, anil divided into two slopes by a water-shed that nearly fc 
lows the political boundary line, ami throws the drain.'.. 
of Mexico ami the Anile Ocean. The northern part of this platei 
has a slope, from tin* Rocky Mountains to the eastern or Laurentia 
axis, of six feet in the mile, but is broken by steppes, which exhibi 
lines of ancient, denudation at three different levels : the lowest is 
fresh-water origin ; the next belongs to the drift-deposits ; and t 
highest is the great prairie-level of undenuded Cretaceous stra 
This plateau has once been complete to the eastern axis, but is n 
incomplete along its eastern edge, the soft strata having been remov 
in the region of Lake Winnipeg. 

The eastern axis sends oif a spur that encircles the west shore a 
Lake Superior, and is composed of metamorphic rocks and granite 
of the Laurentian series. To the west of tins follows a belt where 
the floor of the plateau is exposed, consisting of Lower Silurian an 
Devonian rocks. On these rest cretaeetma strata, which prevail a 
the way to the Rocky Mountains, overlaid here and there by d( 
tached tertiary basins. 

The Rocky Mountains are composed of carboniferous and Devo 
nian limestones, with massive quartzites and conglomerates, followei 
to the west by a granitic trait, which occupies the bottom of th 

E-eat valley between, the Rocky ami the Cascade Mountains. Th 
ascade chain is volcanic, hut the volcanoes are now inactive 
the west of it, along the Pacific coast, cretaceous and tertiary st 

Srevajl. The description of these rocks was given with considerable 
etail, on account of their containing a lignite which for the first time 
has been determined to bo of cretaceous age. This lignite, wbicl 
is of very superior quality, has been worked for some years past b 
the Hudson Bay Company, and is in great demand for the steal 
navy of the Pacific station, and for the manufacture of gas. Extei 
Sire lignite deposits in the prairie were also alluded to; and, lik 
those above mentioned, were considered to be of cretaceous age 
e also lignites of the Tertiary period. 



but, besides these, there a: 



OF CLIMATE INDUCED BY CIIASGES IX THE EAETH 

The following letter has been addressed to the London Athenreum 
by Professor Airy, the British Astronomer Royal, in answer to the 
speculations of Sir Henry James (see Ainmnl of Scientific Discovery 
1861, p. 287), Chief of the Ordnance Survey of Great Britain: — 

'• On the possibility of a great change in the terrestrial position ot 
the earth's axis of rotation having been produced by the elevation 
of mountain masses," Mr. Airy says, " 1 do not question the accurac 
of the principle of Sir Henry James's speculations ; but. 1 very greatly 
doubt the adequacy, in magnitude, of the cause to explain the an 
ised effects. 
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" To begin with the case moat favorable for the production of a 
large effect, I will suppose the earth lo he a perfectly rigid sphe- 
roid, which has, in distant ages, and under proper circumstances, 
assumed the form of equilibrium, mid whose axis of rotation coincides 
with it* axis of figure, and is li principal axis. And I will suppose EL 
mountain muss to be elevated by something like a gaseous explosion 
(the hollow being filled up by the inilux of neighboring matter), in 
latitude not very different from -15° ; it. is evident that such elevation, 
either at the pole or at the equator, will not disturb the parallelism 
of I he axis of rotation. 

" As the mountain mass partook of the rotatory movement before 
its elevation, its elevation will not disturb, in any material degree, 
the velocity of rotation. The principal effect of the elevation is, that 
the axis of rotation is no longer a principal axis, that the principal 
axis of largest moment is now a little way beyond the present axis of 
rotation, and the two other principal axes, whose moments formerly 
were equal, now have moments very slighlly rlilTercnt. The effects 
which follow are scarcely affected by (his hist modification. 

"It is well known that under these cireum-taticcs the axis of rota- 
tion will wander in the solid earth. But it will not wander indefi- 
nitely; its pole will describe on the earth's surface an ellipse not 
sensibly different from a circle, whose eentre is the pole of tho now 
principal axis, and after a certain time it will return to its former 
position. The greatest change, therefore, in I lie terrestrial position 
of the earth's pole will be double the distauco of the new principal 
axis from the former prineipal axis. 

"A very slight investigation sulliccs to show that the angular 
ehange of the po.-itiou of (he principal axis will depend upon the pro- 
portion which the moment of inertia of I lie mountain mass (or rather 
the increased moment of inertia from all the changes in its neigh- 
borhood, some being elevations and some depressions) hears to the 
excess of the moment of inertia round i he polar axis above the mo- 
ment of inertia round an equatorial axis. This latter excess is about 
half the moment of inertia of I he. equatorial protuberance, that is, 
half the moment of inertia of a mass of mat ter twenty-five thousand 
miles long, six thousand miles broad, and thirteen miles deep. And 
what mountain mass can eonip:in- sensible with this? Even if a 
mountain mass contained one-thousandth part of this matter (which 
I apprehend is very far above the fiet), the shift of the earth's pole 
would be only two or three miles ; and this, though it wovdd greatly 
surprise astronomers, and might sensibly affect the depth of waters 
in harbors, would produce no such changes of climate as those which 
it is desired to explain. 

" Now, let us suppose that the earth is not absolutely rigid, but 
that there is susceptibility to change of form, either from "that degree 
of yielding or fracture to which most solid substances are liable, or 
from the hydrostatic pressure of internal fluid. This, as I conceive, 
puts an end to all supposition of change of axis. The first day's 
whirl would again make the axis of rotation lo be a principal axis, 
and the position of the axis is then permanent. 

" The density of the sea is so much less than that of the solid parts 
of the earth, that it is not very important for us to consular \V, V»., 
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as far as it has any influence, it is evident th.it it would immediately 
receive that change of form (o which I have adverted, 

" When the position of the. axis of rotation within the earth is sen- 
sibly permanent, its position, excluding the effects of external ao- 
tioos, is also sensibly permanent in the heavens. 

" So far, therefore, as I am at present able to enter into the ques- 
tion, I entirely doubt [hi' validity of the cause assigned by Sir Henrj 
James for the change- of the earth's climates." 

Mr. W. E. fclicksen. also entering the lists as a disputant on the 
same subject, writes as follows: — 

The sun, in its apparent motion, makes a complete tour of the zo- 
diac in a period ii-ualK estimated at 2-"),S68 years, — shortened by 
some later authorities lo about 21,00(1 years. — called the PrecesaionU 
Cycle; the cause of which is not any real change in the position of 
the sun, but a change in the position of the observer, from an altered 
inclination of the earth's axis. 

If an observer were to place himself, on the 21st of March, at the 
bottom of a dry well, or at the lower end of any long shaft,, lite that 
of the inclined passage of the Great I'yramid, ami look upwards, he 
would see, at any given hour, certain stars cross his field of view; 
and ha would again see the same .-tars next year on the same day, but 
not at precisely the same moment. They would cross his field of view 
some seconds earlier ; and earlier again, and continually earlier, every 
successive year; proving, mil ihnt the -tars had moved, but that tf 
sidereal bearings of the earth Lad changed. In confirmation i 
which, if your readers turn to i"//S' '•■ Pt/mmi<!.t, they will find a ci 
culation of Sir John Hersi: lid's, that the entrance front of the Ore 
Pyramid must, in the year it.c. 21 23, have looked towards a Draconu 
instead of towards our present polar star, it Ursa Mmoris. 

This varying direction of the earth's axis is occasioned by the 
varying influence of the sun and moon on the protuberant matter of 
the earth's equator, in necessary correspondence with the earth's 
variations of distance in different parts of its orbit; and iu respect a 
which varying influence the earth may be described, if I may use a 
homely figure, as in the situation of a man held by the collar between 
two policemen, and swayed to the right or left according to the fore* 
exerted by policeman A or policeman IS. The monthly swayings t 
and fro of the earth's axis, which are very slight, thus arising, an 
ealli-il Nutation : the tin rout I balance of I heir aggregate result is called 
the Precession of the Equinoxes ; the meaning of which is, that the 
equinoxes arrive earlier aud earlier every year, and with them, of 
course, spring and summer, autumn aud winter. 

Sir Henry James will have rendered a service to science if he huo- 
ceeds in inducing geologists to inquire into the effects of this j 
ical cvagation, the laws and limits of which are known; but, unt 
they have done so, it would perhaps be wise to defer raising th 
question, for which we have no astronomical data, of whether or nc 

e axis of the earth was "at one time perpendicular to the plane o 
the ecliptic." The certain ellects of precis-inn in producing chai 
of climate and modifications of I he earth's crust arc suflii-ienlly si 
ing to detail) us, without at present going further. 

One consequence is, that the summers of unequal length, whi 
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a the northern and southern hemispheres, from the elliptical 
a of the earth's orbit, are periodically transferred by precession 
irom one hemisphere to I Ik; oilier, so thai . by an alternate increase 
and diminulion of heat and cold, tin- frigid /.ones of each hemisphere 
are alternately contracted and enlarged in breadth. Thus, during 
the full course of a preccssional cycle, say of twonty-lbur thousand 
years, there will occur an extreme variation of tropical latitudes 
equal to 47°, or of from 23i° north to a.'!-",'' 1 smith ; sufficient to have 
■ace brought the truo line of the tropica within 5° of the southern 
coast of England. 

Another consequence is. a periodical shifting of the beds of the 
oceans, from the taw -which allows tlnirls more readily than solids to 
follow the slightest impulse of a new centre of gravity, and from the 
alternate concealing anil li'iqcfying of eiih-i |tE:i] quantities of water in 
the Arctic and Anemic Seas : and a third consequence is, a periodi- 
cal dislocation of strata from an addition to, or release from, superin- 
cumbent pressure whenever the waters of the oceans find new beds 
and channels : a cause alone, sufficient to account for the upheaving 
of mountain chains. 

A general conclusion from the same premise* may be drawn, that, 
from the slow but continuous displacement of the thuds and solids of 
the globe in progress, tin.: protuberant matter of the e< junior must l>e 
insensibly forming and reforming itself' of fresh malrrials, so that in 
the lapse of infinite ages every pebble on the earth's surface may 
take its turn of exposure to tropical and arctic influences, without 
any further change in the direction of the earl It's asis than the pre- 
ccssional change described, and without any alteration ia tho sphe- 
roidal form of the earth's mass. 

PHYSICAL GEOGRAPHY OP THE RED SEA. 

The following is condensed from a paper recently read by Dr. 
Buist to the Uombay Geographical Society, and from remarks ap- 
pended to it: — 

The length of the Red Sea from the Straits lo Sue? is 1 ,230 miles; 
the greater strait is 13 miles wide, and the lesser 1^ mile. Its entire 
circuit measured round l>oih gulfs is 4,020 miles; its area, 1 OS. 151 
miles, and its cubical contents probably 800,000 miles. Its greatest 
breadth, under parallel 17° north, is 1P2 miles, and it narrows to- 
ward both extremities. Two-thirds of the Red Sea had never been 
sounded when this paper was written, and the greatest depth tried 
was nt lat. 25° 20', where no bottom was found at. four hundred fath- 
oms. The ftulf of Aden, which continues the communication from 
the Straits to the Arabian Sea, is a funnel-shaped estuary, above 
nine hundred miles in length, and nearly two hundred across from the 
north-west point of Africa to the Arabian shore. 

The name, lied Sea, is derived from large portions being covered 
with patches, from a lew yards lo sortie miles square, composed of 
microscopic vegetables, or animaleuhe. particularly abundant in 
spring, and which die the water an intense blood-rod. When not 
affected by these organic U.-ings, the deep waters are intensely blue, 
and the shoal waters shades of green. Contrary la fcx.ijwXa.UsKi,'^*. 






water is not remarkably salt, the saline matter varying from 33.3 lo 
41 grains io 1000; the water at Havre yielding 3fi in 1000, and at 
Marseilles 38, while at tbe Canaries it reaches 44. Dr. Buist esti- 
mates; that the evaporation from the Red Sea is equal to eight feet 
annually, and that not more than one inch of rain, or rain-water, is 
added in the same time. ij-. although there are heavy rains on the 
shores, they are sucked up by the parched sand. He considers that 
the result of the enormous evaj>oration is to produee a constant de- 
scent nf heavy salt water to the bottom of the sea; and when this 
heavy fluid rises t/i the level of the Mocha barrier, he thinks it falls 
over iu au outward current, and is replaced by an upper inflowing 
current. In this manner he thinks the whole of the water is changed 
MM a year. Just within the Straits is a fearfully hot portion of the 
sua. the highest temperature _prevailing between. 14° and 21° N., 
whit ■!) u i he great volcanic region. Tiiere the sea rarely falls lower 
than *'>'■ even in the winter months. In Manli and April it mounts 
to 84°; by May it occasionally reaches 90°. The greatest heat is io 
September, when sea and air get occasionally above blood heat, and 
looking over the rails of the ship when the sea is in this state, and 
rain falls and C'«"'ls the deck, the fueling is that of holding the head 
i boiling cauldron. In November, 1856, when the air was 82°, 
a rose to 100° between lat. 17° and iS 1 ; but this was an excep- 



OBBERVATIONS QH 



The following arc somi 
recent scientific e:\pcditr 
Sivi ilish government, to I 



of the principal result; attained to by the 1 
n, dispatched during the past year, by the 
ic polar islands of Spitsbergen and viein- 



And, first, it has been ascertained beyond a doubt that the Gulf 
Stream impinge* on the Spitsbergen coast Not only was the seed 
of the Mimosn aiynnhm- discovered ( lie re, but also quantities of glass 
bottles, which the inhabitants ol' the Loibdcn Islands, and of Finmar- 
ken use in their cod-fisheries, as floats for their nets. It may, there- 
fore, be inferred that this branch is a continuation of that which 
touches the Norwegian coast. The drift timber, however, which is 
found in large quantities along the coast, is carried thither by a stream 
from the east, namely, the Siberian, as a quantity of birch-bark, 
rolled together in a peculiar lonn, and evidently manufactured by 
man, was found amongst it, and it is known that the tribes along the 
Siberian coast use this birch-bark for net-floats. The pumice-stone 
which was found in largo quantities on the coast in all probability 
conies from Iceland, the southern coast of which is washed by a 
branch of the Gulf Stream. The Gulf Stream, however, was found 
to exert no influence on the marine animal life, which is entirely of 
a glacial nature ; but that it does have great influence on the tem- 
per.itui'e and climate, there can be no question. 

Formerly it was supposed that the limit, of eternal snow reached 
down nearly to the surface of the sea iu the northern part of Spits- 
bergen; hut from observations made on a range of rounded and uni- 
form mountains, devoid of projecting points, etc., it was ascertained 
that this limit is at least one thousand Swedish feet above the level 
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of the sea; bo tliat there can be no glacier formation at a lower alti- 

Another experiment of much intercut was also made with refer- 
ence to the temperature of I lie sua at great depths. It. had been the 
opinion that at great depths in the Arctic Ocean the lempcral unj 
was at least +2° Cent.; but by using the apparatus termed the 
M'Cliutock apparatus, a compact mass of Uiitom flay was brought up 
from a depth of 2, WOO yards ; and a thermometer being thrust in to a 
depth of two in'- lies I'rein tin; surface of the lump, showed 0.(1° Cent., 
iv hili' in I lie centre it showed (>.:.f J , l.he letnperaliirc of the water on the 
surface being 4.°; and though the dec la.-a sing temperature of the clay 
might have been a Heeled by the ine rea-iug t'-mperalurc of the water 
as it was being hauled up from the bottom, — a business of two and a 
half hours, — still it can have had no pos-ilile influence, on the centre. 
At all events, therefore, the tempera tine if the bottom was by this 
experiment proved to be not less than 0.3'' Cent. ! Notwithstanding 
this low degree of warmth, there were found several marine animals of 
different types and classes, amongst others a moderately large Poly- 
parium, probably belonging le the Iiyiroid class; a bivalved mussel, 
some Tunicata atlachcd to the I'olyparium, Annelides, and one 
Crustacean of bright colors. 

The flora in Spitsbergen is poor; but still the expedition has col- 
lected about sixtv species of Phanerogamous plants. A white bear 
that was shot was, on being opened, found to have its stomach full of 
plants, thus proving that these animals can be herbivorous. 

An interesting observation that was made led the naturalists of the 
expedition to the inference that I lie tusks of the walrus, among other 
uses, are employed to ilig vp foo'I from the /lOtlimi ; for in the stomach 
of One of the sperimens was found a ipiantily of the M;/a tmncata, a 
species of s-aiid-nnipsc], which lies buried at least one foot below the 
surface of the mud, and which the walrus, therefore, could only reach 
by using its tusks like a dung-fork, with which to turn up the mud from 
the bottom. 

Of land birds a few only were found : the Faleo, Gertkleo, Strys 
nyctea, Ptarmigan, and S:iow -bunting. As far as can be recollected 
there were no strand birds, except the Trinija maritima. Eider- 
ducks were found, both kinds of Auks, and (julls in plenty. The 
sen around Spitsbergen is very poor in fish ; but marine animals of a 
low type were numerous; anil among these will probably be found 
much that is new. I )f geological specimens an interest ing and valu- 
able collection has been made. The pahconio logical fori nations seem 
to belong to the Permian and Jura. Kumcrous fossils were collected, 
amontist which were ammonites, and impressions of leaves of Dico- 
tyledonous genera, bearing a strong resemblance to palm-leaves. 

UNITY OF GEOLOGICAL PHENOMENA IN THE SOLAE SYSTEM. 

The following ingenious and plausible article, by L. Siemaiin, 
is translated from the Bull. tie In Soi: Geo!t"i'iipte 'le France, Feb., 
1861, lor SlUiman's Journal, by T. Sterry Hunt, F. R. S. : — 

The observations upon the solar eclipse of July 18, 1SGQ, have, 
given rise among astronomers and physic is. Is. In some \iiV'\»is\\v.; c,v- 
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cussinns upon the nature of the son, which seem to merit the attention 
of geologists. The opinion hitherto generally adopted is founded upon 
the view sn [■■restc d by Aragofrom his observations concerning: the spoti 
upon the sun. This great astro noim-r iinniivi.il that by admitting 
a dark nucleus surrounded by a luminous atmosphere or photosphere, 
it would be easy to explain the luminous phenomena presented by 
the Bun. On the: other hand. Lcvcn-icr, from the observations made 
in Algiers by the seicntilie commission from the Paris Observatory, 
maintains that the sun is luminous from the incandescence of ils nu- 
cleus, and that the variations in the intensity of the light at its itir- 
face may be explained by atmospheric perturbations similar to those 
of our own atmosphere. M. l.everricr is led to admit for the sun M 
least two atmospheres, different in nature and in density, and it is prin- 
cipally with regard to the external envelope, or rose-colored atmos- 
phere, which gives rise to the flames or luminous protube ranees, that 
there exists a difference of opinion among observers. 



h off and Buosen upon the dark lines in the solar spectrum have 
abled us to submit. I lie solar atmosphere to an optical analysis, ' 
makes known ils chemical composition, and shows it to contai 
eral alkali-metals, including sodium and calcium, which eau only 
exist there in the state of gas or vapor. The discussion of this inter- 
esting subject belongs especially to chemists and physicists, hut 
gists may 1*.' permitted to express their sympathy for that 
accords the best with the theory that forms the bi 
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of their s> 
authority a: 
bears the name of the illustrioui 



cians and 
Laplace. 

AH modern geological theories- implicitly admit the unity of our 
planetary system, in so far as that they suppose the sun, the planet* 
and their satellites to have been tiinned I'rom one primitive sub- 
stance ; their very variable densities only show that the constituent 
elements are grouped in van ing proportions. It is not necessary " 
suppose that each body of the system presents exactly the sai 
chemical combinations as are known on our globe, tin- alii ni ties « 
vary with the temperature and the densil ies of the elements, but ' 
may admit that a portion of any one of these celestial bodies, broils 
to the surface of our earth and there subjected to terrestrial int 
races, would, in obedience fo the chemical affinities which here p 
vail, be at length converted into n jmrl'mn of earth. 

This unity of origin once admitted, there is no longer any reas 
for denying the analogy if not. the identity of Iho phenomena whi 
have accompanied the formation of the son and the planets, at lei 
of those whose density approaches the nearest to that of the earl 
All of them must have passed by cooling from a Kale of igneous fl 
idity to a solid iciiditiou, and tin-it' present stuie w III depend upon thi 
greater or less facility which their volume and their composition wil 
have offered to the passage of heat.. The chemical rem position beia 
the same, the duration of the geological epochs upon each plaur 
will have been nearly in a direct ratio lo its volume, setting aside cer- 
"" finch it is not necessary at present to discuss t* 
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elements. The low density of the sun, which is little greater than 
that of water (0.352 that, of the earth), would lead us to suppose the 
existence there of a peculiar condition of things; science has, ho w- 
ever, as yet no means of appreciating the action of a heat so excess- 
ive as that which is required to maintain t In- alkali-metals in a gas- 
eons state, and it appears possible that if tin* temperature of the sun 
were reduced to that of the earth, its density would also be approxi- 
mated to that of our planet, However this may be, the analogies 
of Lcverrier's theory with the observations of gei ilogists are too im- 
portant, as showing the connection between the two great branches 
of natural science, not to encourage geologists to further inquiry in 
the same direction, and it is with this object in view that we have 
been led to the iUhnvin^ reflections. 

We admit a similar geological or 1 1 !■. ■ :n i i -; 1 1 constitution for the va- 
rious bodies of the solar system, and from this conclude that the phe- 
nomena which have accompanied their ioriiiaiLoii and their successive 
transformations must have been similar. Thus the planets and satel- 
lites whose density is near to that ot our earth mav bo supposed to 
have passed through the different: -i jilti-s of liquid and solid incandes- 
cence, of the successive liquefaction of portions of their gaseous en- 
velopes, and to have filially been (he seat of an organic creation. 

Of those planetary liodies the best known to ns is (lie moon; and we 
shall now inquire to what extent our slight knowledge of it is in ac- 
cordance with the observations made on our earth, and with the pres- 
ent state of the sun us supposed by M. Levcrrier. It is well known 
that astronomers, so soon as they became possessed of good telescopes, 
discovered mountains and plains, or seas, on the surface of the moon, 
and the immediate application of these names shows the great re- 
semblance which was supposed to exist, between the surfaces of the 
moon and the earth. It does not appear ^.m-prising that the form of 
the lunar mountains should be met n it li among only a small number 
of those on our planet, and physicists easily explain the greater ele- 
vation and the steep declivities "1' the limner by the comparatively 
feeble action of the centripetal force at the moon's surface. But one 
of the gravest objections to the idea of a common origin of the moon 
and tho earth is the apparent absence of water and air from the sur- 
face- of out sat el lire, I hns sei'iou-ly embarrassing I hose geologists who 
attribute terrestrial volcanic phenomena to the intervention of these 
expansible elements. 

If, however, we admit for the earth and the moon an identical and 
simultaneous point of departure, we can understand that their cool- 
ing has taken place at a rate nearly proportioned to their volume. 
That of the moon being about two hundredths the volume nf the 
earth, its temperature, if we admit an equal conduct ibility, will havo 
decreased with a rapidity lifty times greater, so that the geological 
epochs of the moon will have been in the same proportion shorter 
than the corresponding epochs on the earth, up to the time when the 
solar heat began to lie an appreciable element. The moon has then 
advanced much more rapidly than the earth in the series of phenom- 
ena through which both must pass, and we may therefore logically 
suppose that our globe will one day oiler the same general characters 
as are now presented by the moon. 






annual of saaamnc disc-ovbey. 

Wi' believe, then, that the water which coven the surface of tl 
earth, and the air which surrounds it, will one day ■ 
necessary consequence of tin' complete cooling of the interior of o 
planet Rocks, ivitli few exceptions, readily absorb n 
more crystalline varieties are the most porous; we need iiot, I 
ever, consider the quantity of water which rocks may imbibe in tl 
way, for the total amount of this element on the earth's surface U 
■mall, when compared with the whole mass of the globe, that t 
ordinary processes of chemical annivsis would not detect its present 
If we take the mean depth of the ocean at 6 00 meter*, 1 =1968 feel, 
iti weight wiD be equal to one twenty -four- thousandth of the earth! 
which, being reduced to decimals, would give for one hundred parts, 



In the Bulletin of (he Geological Society of France (2d se 
vol. x. p. 131). Durochcr Ills published a scries of experiments n 
to determine the quantity of water in those minerals which ente: 
into the structure of rocks, sneli as tlie feldspar.*, micas, homblend 
and pyroxene, and which arc regarded as anhydrous in compositioi 
These minerals were reduced in coarse powder and exposed to moi 
air, the proportion of water being determined both beiore and arte 
It will be Biulicieiit tor our puip .se to give the amount of water foul 
after exposure. The orthoclasc of Utoe absorbed in (his way 0.4 
for 100 parts, while the mean of seven other varieties of the s 
species was 1.28, anil that, of thirly specimens of vari 
1.27. We have already seen that if the whole of the wean w__. . 
be equally distributed tbi-oughoiil the earth this would contain on] 
OMOi'i, or one hundred limes less than the least hygrornetric of tl 
feldspars. It is probable that the water of the ocean thus absorbs 
would enter into chemical ruinbi nation ; ai all even Is. it would occupy 
pace much less than the jiores produced by the shrinking of the 






, we attempt a similar calculation for the atmosphere, 
find that in supposing a height of i iglii kiloniciei's. the total voli 
of the air which surrounds uur globe, brought to the density whic! 
it has at the surface, would be about tiuir millions of cubic myriame 
ters, the volume ol' the earth being equal to 1 083 millions, or 27i 
times that of the air, so that a contraction of the primi 
producing a vacuum of four thousandths (j^j) would bi 
siillicicnt. to absorb the whole of the atmosphere. (In calculating 
volume of the atmosphere we have multiplied the surface of the - 
in square inyriamctccs, by <>.*, which gives a siillieiently accurate 
the more so that the density of the air in the interior of the 
will be every where greaser than at the surface.) 

It now remains to be ^i-i-ii whether the assumption of a shrinkil 
of four thousandths can be justified by analogies. In the want of I 
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rect determinations of the porosity of crystalline rocks, hjwhi which 
subject I am not aware of any published experiments, the observa- 
tions upon tin' fusion of rocks, and the determinations of their densi- 
ties In i !]■■ crystalline and vitreous slates, admit of an indirect applica- 
tion to the question before ns. The experiments of Charles Ste. 
Claire Deville, in the Cmnples Reitilus for 1 S -13, nod of Delessc in the 
1-17, agree so clii-idy in tliis inasler I hat wo give them 
the preference over those of Bischoff, published in 1842. Deville 
and Delessc found I hat the fusion of rocks yield- glares whose density 
is generally inferior to that of (lie rock in tin; crystalline state. This 
diminution lor granite is equal to from nine to eleven hundredths, 
and it is evident, tlv.it such a glass, passing to a crystalline state and 
retaining its volume, must present vacant, spaces in direct proportion 
to the augmentation of density, that is to say, equal to about one- 
tenth of its volume. If we take the mean den si (y of granite at 2.G0, 
it might with such a degree of porosilv imhilie ;i.!) parts in 100.0 of 
its weight of water. Tin's shrinking of one-It nth is no exaggeration, 
and curb a rock would still lie. a good building material, although 
containing twenty-fire limes more vacant space than our calculation 
requires. 

'I lie vitreous stale of a body is nothing more than a fixing of its 
the positions which belong to them in the liquid slate, 
-■presents the liquid in its greatest, degree of density. 
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a porcelain, are striking examples of the tendency of moloeules 
to group themselves in crystals even in I he midst of solid masses, and 
we can thus readily understand the absence of vitreous substances 
among the older ci'y:-ialline rocks. The givat dilliciill v is to deter- 
mine with exactness the proportion of the vacant spaces resulting 
from this change, since these will vary for each body, and probably 
also with the volume of llie mass. Sulphur fusel iu an open vessel 
crystallizes slowly, the level of the liquid -ink- a little, and alter com- 
plete solidification the surface is covered with hollows resulting from 
the shrinking, whereas if cooled in a spherical shape I hese cavities 
would naturally be formed at the centre. Water anil bismuth, as is 
well known, behave iu a very dilTereut. and remarkable manner, the 
first dilating eight or ten hundredths at the moment of congelation, 
and the second one filly-third. The only conclusion to be drawn 
from these facta is, that each body in solidification lieliaves in a 
different manner, and that tor the solution of the question before us 
we can only take into account tho well-known porosity of rocks. 
The problem, however, appears to me one of great importance iu 
connection with theoretical geology; if we admit with Deville that 
at the moment of crystallisation the density of rocks is in all cases 
augmented, we. arc forced to conclude that all the crystalline masses 
formed at the surface of the liquid globe must Inive sunk and accu- 
Daolated at the centre. The effect of a similar action has been 
"luraii by physicists, who have demonstrated that the cold of winter 
would freeze our lakes and rivers from the Imltum if the ice sunk at 
tfae moment of its Ion na lion. ;^ would the solidified parts of a lake 
of molten sulphur. We should then have, in place ol a liquid globe 
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sion which h perhaps more in harmony with the feeble and local 
ticin which llif interior ia known to exert on the snrn, ■ 
I In- il.iin iin.' wanting li> fix I lir amount of shrinking In tl 
/..'i lii >il el' rocks, iv i 1 limy iiinl in ;iu analogous phenomenon some ti 
of comparison. The difference between (Iil' density of cast mi 
■hi.' iiiti-r hammering can only arise fmni a contraction 

ilar to that which takes place in ig us rocks. The surface bet 

ing solid while the interior is yet liquid, the natural contraction 
this portion is preTented, and I'mra this necessarily result vacs 
spaces in the mass, which nrc afterwards compressed by the action 
the hammer. In calculating from the dilfei-ouces in density the * 
nine of (lie vacant spaces thus produced, we lind I'm- iron ;i eontn 
lion r.f ti.u;.-| ; for nickel, (1.045; lor aluminum, 0.041; ft 
O.tll 1 ; for gold, 0.005 ; while the eon traction of the earth 
to absorb the whole atmosphere would be only 0.004. From this 
results that an ingot of gold, the musl solid obtained by the. fusion 
n metal, contains more vacant spare in proportion lo ils volume th 
would be required in the glnljo for the absorption of its gaseous e 
vel'ipe; it is scarcely possible that any crystalline rock should 
wauling in (his slight debtee of porosity. 

From the preceding considerations, the successive absorption 
the air and water by the solid portions of the globe becomes in t 
highest degree probable, and wo may cone hide, that our earth w 
one day present that same total absence of ocean and atn 
which we new remark in the moon. It is evident that this j 
of rim waters towards I lie earth's centre must have long been in O 
eration, and it becomes interesting In consider (he effect which tl 
must have hail upon the level of the ocean. Let us suppose that tl 
rocks near to the surface, of (lie earth contain one Hundredth ( 
water, a proportion which, from the above calculation, will not I 
regarded as excessive, and that the water moreover does not exist 
this proportion at a depth beyond that at which the terrestrial h 
equals 1 00° Centigrade. If we take the augmentation of heat in i 
scending to be one degree for thirty-three meters, this will give 
depth oi about .1,000 meters, while one part of water by weight 
one hundred parts of a rock whose density is equal to 2.5, will ci 
respond lo a volume of one-fortieth. Wo shall now calculate t 
volume of this external layer which we have supposed to bo thus ii 
pregnated with water, regarding it as a prism having for its base t 
surface of the earth, with a height, of 3,000 meters, which would gl 
■ mass of 1,5 30. i KM) cubic myriameters, containing 33.000 cubic nq 
iaiurtrrs of water. The total volume of the ocean being one fori 
eight thousandth that of the globe, or 225,000 cubic myrianieten, 
follows that this laver of 3,000 motors of earth would contain a 
time of water equal to one-sixth of the present ocee 
may be the real value of these figures which we have adopted to i 
der the demonstration more clear, the interest and importance of 
inquiry is evident. 

I am convinced that the ultimate complete cooling of the int. 
of the earth is inevitable. Wo mny atlirm on general principles _ 
between two media of different temperatures, separated by a Liver 
rock wliich is a conductor of heat,, an equilibrium will at h— "--'- 
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established. It 13 probable that this cooling is, however, to a great 
extent effected by the i 11 numerable (hutch ts of water ;>nil gases 
which circulate in every direction i!)i'ni!;_ r !i the interior of the globe, 
and of which volcanic eruptions, hot S|,riii'_'s, and xiij/inni are only 
the more violent maniicsiaiions ;= 1 l . ■ [ 1 1 i 1 ( l? tin.' cnnii's surface. The 
rceenl. ingenious experiment of Daubree has shon 11 11.- licit water may 
lie drawn by capillary force towards spaces heated much above its 
boiling point. The water thus conveyed, in passing into (lie slate of 
vapor, does not everywhere produce volcanic phenomena, for these 
probably require the concurrence of conditions which arc not ollen 
found. Tim aqueous vapor will ordinarily ascend to colder portions 
of the earth's crust, and there, yielding it 1 heal to the walla ol the fis- 
sures, will flow hack in the Liquid state to the source of heat to repeat 
the same process, while on the other hand currents of cold water will 
absorb the heal tints conveyed to the rocks and bring it to the sur- 
face hy thermal springs. 

The general permeability 1 •!' rocks i j so well admitted by most geol- 
ogists that I have not thought it necessary to seek lor proof of il In 
the discussions of the present question : the brilliant conception of the 
metamorpbism of roclta by the humid way, which has been so well 
maintained by the ablest chemists, is only possible on this condition. 
The permeability of roeka also explains in a satisfactory manner the 
formation of abates, and of zcoliie.s, arragonite, and other minerals in 
the midst of the most compact basalts-, anil of gcmles of quart;'., in I lie 
Norwegian granites. We may also recall the arlilicial colors which 
are given to agates. Mr. I.lauionr has even shown by a scries of 
curious experiments fhat. I he water which is ordinarily eon si tie red as 
chemically combined In certain hydratcd silicates, such as zeolites, 
may be in part extracted from them, and again restored, without 
any apparent alteration in these minerals. 



N'rtTE. Ileptti nr til.- Den;.— Ill lib!' aliflv ■ 1 i . ■ 1 r 






.■aof liuidto 

Tllis would n'lHli'rth.-iii-i'j 
f'.TV irnnWn f.l:-vvvali,,ll 

wuvci of translation in ear 

:ti,' a. -pili i>i 1 in' I'ln-iiic (1- 
12,(V.10 f"'t't). 



III. 



■ii.'l-, Mr. Sspmnv . 

. ... feet) for the menu depth ofthss 

tin- depth is vi tv :.' r. ■.-, 1 1 y |e~M Ihiin liic in'liiiil 

now stilted us a : s, and no!, ua formci-lv, 1 : ■ !. 
11 even Blialliiwcr III. in w.i j .[.it,.-, I ],i- laiplafe; li'fiile 

iu itcep ml Iiuj»s, uml above nil the ilisiraanLoH (if 

ll'I'L.i !;■■-., proves IE 1-jlMtly deeper. 

inn riirtliqiiilki! wave i'l 1-.-.J liv 1'i-iif. Ilarlic, |nn' for 

mi in lliv]>:ith nT ll!-Sivi,„l;, wave. In Sim l>i.-.i >m,| 
i',3r*')».dL'ptli eiv,iiii lu ;,iou Hitlioma (il!;<su to 

■age depth of the Atlanrir. nl about l.yjOO feet, and of 



■uhoutLlt.oi'C.fei.. 

(illYlli: (lerjl'i k from I lie l:iw lit lie ]■ |,-T ..[■ ,-.,.|i in,] ,1. ;,|i.,-it !.V>"0 feet for tho 

Sunlit Atlantic, whicli In' mi— vkIh lunv lm loo little. 

Ilcrsclu'l derive- IVmn the velocity (if the rfil« wave, nc cording to Airy'H table, 
22,000 fuct fertile Aitanii,- li.i..i,i IV, ..n l.a. .-,n' is. i.,lat.;,n : N. He ililitka that nu 

uvi'rie.-i' fli.-i.lli i.f f.iur (nil,- i- ricli-r n' .■.--■ ■ I hail licliiv, lie tern- di'|illl. 
KIMcni 



a prnbnlile average nf II 
le diffi-rei 



1' ,--|'.eil in usaimiiivr :i in. Mil fin, Iti lie- tie' event n 

1 ..h-JUi. !s.,,.:,r..,t. Ill, ■■-!■,', f, ■,-.. ,■■!;, "ill, ll-TH will, 1-lilll" 11 

I'lllSi.ni; lie- ill, -, 1, ■till, ilily of the fillers of tile ;;],. lie liy 



t IM0O 
la*, hut 

lltllM (If 



irbiliililv e 
•f nr.ibutillil 






ANNUAL OP SGtBSTIFIC DISCOVERY. 



LINES OP DEEPEST WATER AROUND T1IE BBI1 

Ker. 11. Ererost, F. G. 8., in a paper read before the British Ass 
ciation, 1861. stated' that liy drawing on a chart n lino traversing t! 
deepest soundings along tlic English Channel and the eastern coart 

iii" England unit Scotland, continuing it alon« the onc-hundrcd-fat 
om line on the Atlantic sii.le of S ■rithiud and Ireland, and eonnectit 
with it (he line of deepest soundings along St. George's Channel, a. 
uneipial-siiled hexagunal figure is described around the British Iaf 
and a pentagonal figure around Ireland. A hexagonal polygon II 
lie similarly defined around the Isle of Arran. These lines ivre A 
scribed in detail by the author, ivlm pointed out that they limite 
areas similar to the polygonal form that stony or earthy bodies tr;' 
in shrinking, either in the process of cooling or in drying. The re 
lions of tin' iiue-htindred-fat.hein line to tin: promontories, tin; inlet 
and general contour of the coast, were dwelt upon; anil the bcarin.. 
tliat. certain lines drawn niTus* the British Isles from the project" 
angles of the polygon appear to have on the strike and other eoin 
lions of the strata were described. After some remarks on the pro 
able effect that shrinkage of the earth's crust must have on the ejec- 
t.inn of molten rock, the author nli-crved that, in his opinion, tl 
action of shrinking is the only one that we know of that will affon 
any solution of the phenomena treated uf in this paper, namely. Ion 
lines of depression accompanied liv long lines of elevation, otlen, 
in the case of the British Isles, Spain and Portugal, and elsewtae 
belonging to parts of huge polygons broken up into small ones, as 
the surface of the earth had once formed part of a basaltic causewa 

TEMPERATURE OF THE EAKTh's CRUST. 

The following paper, detailing certain recent observations on tl 
temperature of the earth's enisl., was presented to the British As; 
eiation (ISC1) by Mr. Fairbairn, the president of the meeting: — 

It is now more than ten years since a series of experiments » 
commenced to determine the temperature at which certain substaiu 
liceonic lluid under pressure. These experiments had reference 
the density, point of fusion, and conducting power of the mnterii 
of which the earth's crust is composed, and were prosecuted with 
view to the solution of some 'piestions regarding the probable thit 
ness of the earth's crust. Contemporaneously with these, we we 
fortunate in being able to ascertain by direct experiments, undi 
very favorable circumstances, the increase of temperature in 
earth's crust, itself, Thc.-e nhscrvnl iuiis ivcrc obtained by incur 
thermometers placed in bon ■-holes at various depths, riming the 
rii;; of one of the deepest mines in England, namely, the coal 
belonging to F. D. Astle.y, Esq., at Dukiuhcld, The bore-holes 
driven to such a depth as to be unaffected by the temperature of 
shaft, ami the thermometers were left in them for periods Ta" 
from half an hour to two hours. It is very dillieult to arrive at 
data on the subject of the increase of temperature in the e; 
t. The experiments hitherto made give, unfortunately, 
ii-iat conflicting results, and even in the sam 




crease of temperature in by no means uniform. This is shown very 
clearly in the results obtained liy Mr. Aslley. II. is scarcely prob- 
able, however, tlia-t the temperature in tho mine-shaft, influenced the 
result ;. and we must therefore seek the i a use of (his irregularity in 
tin' vary i«™ i-oruluoting power of the different strata, arising from 
different density, and dillerent degrees of moisture of the strata. A3 
to the rate of increase, lliey appear to confirm previous experiments, 
in which it lias been shown that the. r e 1 11 pi ■ nature increases directly 
as the depth. The rate is at iirst rather less than this, afterwards 
somewhat greater, and at last again less, but on the whole the straight 
line on which the temperature increases as the depths nearly ex- 
presses the mean of the experiments. The amount of increase indi- 
cated in these experiments is from £><F to 57] = , as the depth increases 
from 5} yards to 2'J1 yards, or an increase of 1° in 87 feel, lint if 
we take, the results which are more reliable, namely, those between 
the depths of 231 anil HK."> vards. we have an increase of temperature 
from 57-f to 70J° or 12|° Fahrenheit. That is a mean increase of 
1" in 7G.S feet. This rate of increase is not widely different fi-om that 
observed by other authorities. U'all'crden and Ara^o found an in- 
crease of 1° in 59 feet in the artesian well at Grenelle. At the salt 
works at Rehmc, where an artesian well penetrates to a depth of 700 
yards, or rather more than llie Lhikinlield mine, the increase is 1° in 
44.7 feet. MM. de la Rive and Mareet found an increase of 1° in 57 
feet at Geneva. Other experiments have given an increase of 1° in 
71 feet. In one respect the observations in the Dnkiiilicld mine are 
peculiarly interesting. As they give the temperature in various du- 
scriptions iif ruck, they appear to prove what has hitherto been par- 
tially suspected, namely, thai the conducting powers of the rocks 
exercise a considerable influence on the temperature of the strata. 
If we add to this the iulluetc-o of the percolation of water, wo shall 
probably have a stiflieient explanation of the irregularities observed 
iu the experiments. From the above observations we have evidence 
of the existence itL the earth of central heat, the temperature, so far 
as can be ascertained, increasing in the simple ratio of the. depth. I 
do not. however, presume to oiler an opinion as to whether this in- 
crease continues to infinitely greater depths than we. have yet pene- 
trated, as observations upon this point are still imperfect. Rut 
assuming as an hypothesis (he law which prevails to a depth of seven 
hundred yards continues to operate at still greater depths, we arrive 
at the conclusion that at a depth of less than two ami a half miles 
the temperature of boiling water would be reached, and at a depth 
of forty miles a temperature of S/AJO' 3 Fahrenheit, which we may as- 
sume to be sufficient to melt the must refractory recks of which the 
earth's crust is composed. If, therefore, no other circumstance mod- 
ified the conditions of liquefaction, all within a thin crust of this 
thickness would be in a fluid state. This, however, is not the case. 



the great, subterranean la Inventory of nature is partially opened for 
our inspection, the molten mass, relieved limn pressure, pours forth 
from volcanic craters currents of lava which Ibnn a peculiar class of 
rocks. Besides i.his. it has been ascertained by N\v. \\*v^Va\»s v\\es- 
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iiuents on soft. substances, such 



the. tempcrntur 



ill' fusion 



about 1.3° Fahrenheit lor every 






) |i.)n:iil ■■■" pressure per square inch, that is, in other words, that 
the temperature of fusion under pressure is increased in that ratio. 
If we assume tlii.-i to be I lit- law lor I lie in, lie rials of the earth's crnrt, 
and correct our previous calculations in accordance wiih ii. v.-e .-ii.i II 
find that we shall have to go to a depth of sixty-fire miles, instead 
of merely forty, before the point, of fusion of the rocks is re; it lie I. 
must, however, be observed that Air. Hopkins's Inter experiment 
with tin and harytes do not show such an increase of the point ( 
fusion in consequence of pressure, and he ia led to the belief that 
is only in the more compressible substances that I he law holds 
Independently of litis, however, Mr. Hopkins points out to me that 
the above calculation it is assumed I hat tlie ennducth ity of the 
is the same at great, depths as at the sin-t'aec. In opposition ti 
ho has shown experimentally that the conducting power for heat is 
at least twice as great for the dense igneous rucks as lor the more 
superficial sedimentary formations of clay, sand, chalk, etc. 
these close-grained igneous rocks are those which we believe 
most resemble the rocks at great depths below the surface. M 
Mr. Hopkins shows that, if the conductive power were doubled, 
increase of depth, corresponding to a given increase of temperati 
would be doubled, ami we should probably have to descend eighty 
a hundred miles Id reach a temperature of 3.0W, liesides the furt 
increase which investigation may show to lie duo to the influence 
pressure on the temperature of fusion. Mr. Hopkins theialbre c 
eludes that the extreme thinness of the crust assumed by some geolil 
gists to account for vulcanic phenomena is untenable- Calculat' 
on entirely independent: data led him to conclude that the thick 
did not till I short of c. ■ I -_• 1 1 1 hundred, in -lead of thirty or forty, m 
If it be so much, he is further led to believe that the superficial I 
pcraturc. of the crust is due to some other cause than an inte 
tluid nucleus. It remains a problem, therefore, which my friend 
Hopkins is endeavoring to solve, a-- to what is the actual condi 
of the. earth at great depths, and the relation of terrestrial heat 
volcanic phenomena. 

Mr. Hopkins said the communication which had been made by I 
President of the Association was worthy of more, confidence than a 
which had hitherto been given to the public. No former treati 
on this point had so largely taken into account the various cirw 
stances in connection with mines, and the causes incident to tie 
which ail'eclcd the temperature of the earth's crust. The condi ti 
of the rocks and walls, as well as ihe water in mines, must ui'cessar 



pfirimentss, but the Frcsidcut. had now gone largely into it. 
great advantage likely to result from the experiments explained 
the President's paper was that the experiments had been made in 
virgin mine, before it had been worked, and the temperature ; 
tallied hclbrc being altered by working. Now, as regarded the 
mi. the stratum was very much inclined, and there* 
j deal of water in it. That beiu^ttuicase, great caution w; 



quired in working it, because a wet mine gave, a higher temperature 
than a dry mine. Hitherto there had been very great difficulty in 
making observations and experiments in mines. Ho hud had some 
discussions with Professor Phillips on the subject, and he hopeJ that 
before long they would arrive at some process hy which they would 
be enabled to make more satisfactory and conclusive, experiments of 
the continually varying temperature in these mines, and its effects 
upon the incrustation of the earth. 

EFFECTS OF LOXG-COSTINTJED HEAT. 

The effects of long-continued heat, illustrative of geological phe- 
nomena, is the subject of a report bv the Rev. W. Vernon llarcourt, 
in the volume of the Report* of tin: 'hrilhh Awicttlon lor 1800. In 
llSi!J I lie British Association intrusted a commission, consisting of 
Prof. Sedgwick, Dr. Daubeny, Dr. Turner, and Mr. Harcourt, with 
the task of illustrating geological science Uy experiments. To the 



being worked for a period of live and the latter for fifteen years. 
The materials consisted of a variety of minerals in various conditions 
in one box, and organic remain.-, boili of plants and animals, in 
another box. The various sulisiunees in (lie ln.r,i-.- were separated in 
crucibles. The lioxea were placed in the interior of the furnaces 
during their erection. At the end of liftceii years the Low Moor 
furnace was blown out; nothing was left of the lmxea hot the iron 
strops' by which they were bound, Jo a stale of oxidation. A few 
crucibles aud parts of crucibles only survived the wreck of tbeir eon- 
tents ; all the minerals, choice pieces, weighed powders, and compo- 
sitions hail disappeared; and all the exactness with which Prof. 
Phillips had arranged them was lost later. The deposits at Elsecar 
at the end of five years had not tared better. Two specimens, how- 
ever, wero worthy of notice. One exhibited the conversion of river 
sand into sandstone, with a vacuity in its axis left by the volatiliza- 
tion of a plant. Jt was a stone of much tenacity, and came out a 
perfect cant. The other specimen was a translucent blue mineral, 
belonging to the class of Lapis lazuli. Outside the texes under the 
bottom stone in Low Moor furnace Mr. llarcourt bad also placed 
other crucibles, containing a bar of zinc, a block of tin, a pig of lead, 
and a plate of tile copper. The changes iu llieni were very remark- 
able, showing the action on each uLber under the heating influence. 
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It appears from the rocentlv-puhlishcd investigations of Sir Emer- 
son Toiment, on the natural history of Ceylon, that the elephant of 
Ceylon is nut, as has hitherto bi-c.n invariably supposed, identical 
with that of India, but presents numerous variations from the struc- 
ture of that animal ; and that it belongs to a distitiel species exist- 
ing only in Ceylon and Sumatra. The importance of this discovery 
is perhaps at first not wholly apparent, tint a wii ViUlw. 'OiMsasgaS. 
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scrres to coni-ince us of its wide bearings. Thar, Sir Emerson Ten- 
nent tome linn' since brought forward a conjecture to tie efferl tW 
tbe common theory of the island being a fragment broken o! 
the adjacent continent of India is unfounded and fallacious, 
joeture was based on tin- lact that there are. various plants a 
rn.ds in Ceylon for which we look iu vain in the Dokkau. 
this all. Those characteristic plants and animals, though not f 
in the Dekkan, Bre to lie met with iu the Malay an countries, and to 
sotno of the islands of the Eastern Archipelago. Again, the 
less, who people Ceylon, possess dim but numerous traditions I 
legends that at a period of iufinite remoteness their island w as p; 
ofn continent so vast that its southern extremity fell below tbe CI 
tor. while in hivadlli it extended to the shores of Africa on the 
hand and China on the other. 

Modern geological speculations tend in the same direction; 
Professor Austed holds that at the commencement of the Tcrtiar 
formation, while Northern Asia and a large portion of India n 
covered by sen, there was a continent south of India extending k 
aud west, and connecting Malacca with Arabia. There are thai 
three sources from which Sir Emerson Tcmicnt's conjecture may 1 
confirmed: :ui!-it-!it tr.-eliiioiis. geolngienl observation, and, most r 
liable of all, " geographical distribution," or phj sical affinity. 

Additional proofi coming onder the third head have also recentl; 
accumulated. Thus, wc iind that Ceylon possesses deer, t 
species of monkeys, a number of curious shrews, nn oraugi 
ichneumon, and various oilier curious quadrupeds, which are not foun 
in the ludiau fauna; then, on the oilier band, the tiger and the wul 
of Hindustan happily never infest the forests of the adjacent islam 
Of tarda, again, .Sir Emerson Teuuent pariicularincs some thirty 
eight suecles unknown at present in the continent. But the mos 
conclusive argument is found in tin- diseovevy, to which we haic al 
hided, that the once current notion as to there being only two specie 
of elephants, the Indian and the African, is erroneous ; aud that t< 
these must be added a third, found iu Sumatra and Ceylon 



notes < 



AMERICAN' 



From an article contributed to fillim'tn's Journal (Slay, 18G1), I 
T. S terry Hunt, F.R.S., of the Canadian Geological Survey, ont 
tied, " On some Points in American Geology," we derive I lie folio* 

ing interesting summary of compavEirivcly rceenl facts and ti 
relative to the geology of the United States aud Canada: — 

The oldest series of rocks, says Mr. Hunt, known in Ame : 
that which has been investigated by (he officers of the Geologies 
Survey of Canada, ami by them designated (tie Lanreutian System. 
The recent investigation; of fciir li. I. Munhison seem to |n-. .-! 
identity of these rocks with the oldest ery-talline strata of v. 
Scotland and Scandinavia, and Sir. Mureliison proposes that t 
name Laurentian tie adopted as a common appellation, These roc.. 

B undoubtedly the oldest known -(rata ol' the earth's crust, ani 
then -(ore niter peculiar interest- to (he geologist. As dis[ilaycd in th 
l.aureiilnle and Adirondack Mountains, 1 1 icy exhibit, a volume wbic 
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has been estimate' 1 by Sir William L >g in to be equal t'i the whole 

S'teozoie scries of North America in its great est development. The 
urentian series consists of gneiss, generally granitoid, with great 
beds of quartzilo, sometimes cough 'rale, ami three or more lime- 
stone formations tone, one thousand feet in thickness), associated with 
dolomites, serpentine-, plumbago, ami iron ores. In the upper por- 
tion of the series an extensive formation of rocks, consisting ebieflr 
of basic feldspars without quartz and with more or less pyroxene, is 
met with. The peculiar characters of these latter strata, no! less than 
tie; absence of argillites ami talcose ami chloritic schists, conjoined 
with various other niiueralogica! charactcri-tics, seem to distinguish 
the Laureiuvin series throughout its whole extent, so far as yet stud- 
ied, from any other system uf crystalline strata. It, appears not im- 
probable that future researches will enable us to divide this series of 
rocks into two or more distinct systems. 

Overlyingthe Laurentian series on Lake Huron and Superior, we 
have the Huronian system, about ten thousand feet in thickness, 
imrl consisting to a great extent of quartzitcs, often conglomerate, 
with limestones, peculiar slaty rocks, ami great beds of i.liorite, which 
we arc disposed to regard as altered sediments. These constitute 
the lower copper-beari ng rocks of the lake region; and the im- 
mense beds of iron ore at. Marquclte ami other places nn the south 
shore of Lake Superior have lately been found liy Mr, .Murray to be- 
long to this series, which is entirely wauling along the farther east- 
ern outcrop of the Laurentian system. This llurouirin series appears 
to lie the equivalent of the. Cambrian sandstones and conglomerates 
described by Murcliison, which firm mountain ma-ses along the west- 
ern coast of Scotland, where they repose in detached portions upon 
the Laurentian series. 

Besides these systems of crystalline rocks, the latter of which is 
local and restricted in its distribution, we have along the great Appa- 
lachian chain from Georgia to the Gulf of St. Lawrence a third series 
of crystalline strata, which form the gucissoiil and mica slate series 



of most American geologists, the hypo/oh- croup of Professor Rogers, 
Consisting of folds pa I hie gneiss, with quart/il.-s, argillites, micaceous, 
cpidotie, chloritic. , talcosc, and specular schists, accompanied with 



Steatite, diorites, and ehroinii'orous ophiolites. This group of strata 
has been recognized by Sail' ivd in '1'eiiuessee, by lingers in Pennsyl- 
vania, and by most of the New England geologists, as forming the 
base of the Appalachian system, while I be Canadian geologists main- 
tain that they arc really altered paheczoic sediments, and superior to 
the lowest fossil ife rous strata of the Silurian series. 

In regard to the interesting question respecting the commencement 
of lifo on the earth, Mr. limit says: The recognition beneath the Si- 
lurian and Huronian rocks of forty thousand feel of sediment, analo- 
gous to those of more recent times, carries lar back into the past the 
evidence of the existence of physical and chemical coiidil inns, similar 
to those of more recent periods. But these highly altered strata 
exclude, for the most part, organic forms, ami ii is only by applying 
to their study the same chemical principles which we now tind in 
operation that we are led to suppose the existence of organic life 
during the Laurentian period. The great, processes of iW,e,^v.4'ixYsa\\\ 
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nature are dependent upon organization ; plants bj solar force eou- 
■atur arid carljotiie acid into liydriiearl-onaceous sul ■ 
e Li i til in ens, coal, anthracite and plumbago ; and it is tin'* aclion 
of organic matter whirl] reduces sulphates, giving rise to metallic sul 
phm-ots and sulphur. In like manner it is by llie action of dissiilvri 
organic matters that oxide of iron is partially reduced and dissolsw 
from great masses of sediments, to lie subsequently accumulated " 
beds of iron ore. We see in the Laurentian Belies beds and vci 
ul' i! n -l . 1 11 j i - sid|ihtircls, precisely as in iiicii'e recent formations, and the 
extensive beds of iron ore, hundreds of feet thick, which idmiind in 
that ancient system, correspond not only to great volumes of strati 
deprived of that metal, but, as we may suppose, to organic matter-, 
which bur for lie I lien great diHu-ioii of iron oxide in cond n ions til- 
vorable lor their oxidation, might have formed deposits of mineral 
carbon tar more extensive I linn those beds of plumbago which ' " " 
tually meet in the Laureiitiim strata. 

All these conditions lead us then to conclude the existence of an 
abundant vegetation during the Laurentian period; nor are there 
wanting evidences of animal life in these oldesl strain. Sir William 
Logan has described form- occurring iu the Laurentian limestone 
which cannot be distinguished from the silieilied specimens of Stro- 
malojiora rugoxa found in the Lower Silurian rocks. 
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serpentine in another, the first imbedded 
the second in dolomite; we may well suppose (hat the ro- 
"tamorphism would be *~ — 
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a of lime and magnesia. The no/luh i of phosphate of lime in 
■call the phosphuiic 






of the Laureuliai) lirnestoi 
coprolites which are frequently met willi in Loner Silurian stratm, 
and are in the latter case the CMivhc of animals wlii.-li have been I'v 
upon Littgula, Urblcula, Conulurla, and .Serpulites, the shells am 
tubes of which we have lung since shown |o be similar in coiupiisiiii.u 
to the bones of vertebrates. So far therefore from looking upon the 

base of the Silurian as marking the dawn of life upon our pi I. ... 

see abundant reasons tor supposing that organisms, probably a 
varied and abundant as those of the palaeozoic age. may have exist** 
during the long Laurentian period. 

The Potsdam sandstone of the New York geologists is unquestion- 
ably the lowesl rock from below Quebec to the island of Montreal, 
and thence passing un the valley of Lake Champlain, and sweeping 
around the Adirundai k Mountains, it re-enters Canada and disappears 
to the north of Lake Ontario. In the valley of the Mississippi a 
sandstone exists which is believed to be the equivalent of the Pols- 

The Potsdam sandstone of the St, Lawrence valley has for the 
most part the character of a littoral formation, lieing made up in 
great part of pure quart, 'o.^' sand, and oil e ring upon successive bed* 
ripple and wind-marks, and the tracks of animals. Occasionally j 
includes beds of con glome rate, or encloses large rounded I'ragmeii' 
of green and black shale; it also exhibits calcareous l« ■ 
marking the passage I" (lie succeeding lijrniation. 

We may suppose, says Mr. Hunt, (hat while the Putisdain si 



was being separated along tin- shores o!' the great palmozoic ocean, 

tin* -hales nnil limestones of the Quebec group were accumulating in 
deeper waters. Mr. Hunt further considers the well-known Ver- 
mont ui.ii-fili'H nl" Dorset and [(inland as identified with the limestone 
of the Quebec group, anil as beds nl' chemically precipitated carbon- 
ate, of lime, or travertine, anil not limestone ol' organic origin. 

The Quebec group is of considerable economic interest, inasmuch 
as it is the great iiicfalliferiru- formation of North America. To it 
helongs llie gold which is found along (lie Appalachian chain from 
Canada to Georgia, together with lead, topper, zinc, silver, cobalt, 
nick el -chrome and titanium. 

The immense deposits of copper ores in eastern Tennessee, and 
the similar ones in Lower Canada, both of which are for the most 
part in beds subordinate to the stratification, belong to this group. 
The, lead, copper, zinc, cobalt, and nickel of Missouri, and the copper 
of Lake Superior, also on- in- in roeks of the same age, which appears 
to have been preeminently the metalliferous period. 

The metals of the Quebec group seem to have been originally 
brought to the surface- in watery solution, from which we conceive 
them to have been separated by (he rediuiug agency of organic mat- 
ter ill the form of snip burets, or ill the native state, and mingled with 
the contemporaneous sediments, where they occur in beds, in dissem- 
inated grains ibmiing fitliHituiifc. or are the cementing material of 
conglomerates. During the subsequent inetaiuorphisin of the strata 
these metallic matters, being taken into solution by alkaline carbon- 
ates or Hulphurcls, have been redepnsited In fissures in the metal- 
liferous strata, forming vein-, or, ascending to higher bed.-, have given 
rise to metalliferous veins in strata not themselves metalliferous. 
Such we conceive to lie, in a few words, the ilicry of metallic depos- 
its; they belong lo a peril id when I he primal sediments were yet im- 
pregnated with metallic compounds which were soluble in the perme- 
ating waters. The metals of the sediment nrv rocks are now however 
for the greater part in the lorui of insoluble ;ul]ihut'i'lf, so that we 
have only traces of them in a few mineral springs, which serve to 
show the agencies ouee at work in the sediments and waters of the 
earth's crust. 

The intervention of intense heat, sublimation and similar hypothe- 
ses to explain the- origin of metallic ores, we conceive to be uncalled 
for. Tho solvent powers of solutions of alkaline carbonates, chlo- 
rides, and sulphurels, al elevated temperatures, taken In connection 
with the notions above- eniiueialcil, and with lie Sena nuont's and 
Daubree's beautiful experiments on the crystallization of certain min- 
eral species in the mi 11st way, will -nllice to form the basis of a satis- 
factory theory of metallic deposits. 

In Eastern (.'auadu, Messrs. Logan and Hunt recognize a group of 
Strata which thev designate as I he " Quebec group," which have for 
their base a series of black and blue shales, and are succeeded by 
gray sand.- lone s, great beds of conglomerate, with niagiiesian and 
pure limestones. These are associated with beds of Ibssiliilerous lime- 
stones, and with slates containing graptolites, and are followed by a 
great thickness of ri:d and green shales, often uiagncsian, and over- 
laid by two thousand i'eet of green and red sandstone, V.wwto sa "Oaa 
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n thousand feet. These t-i -il ami green shaUs 
resemble closely those at the top ut' the Hudson River group, and the 
s uivc iMlinjj; sandstones are so much like those '.it' the ' <\"-- 
djna formations, that the Quebec group was for a louj* time n , 
an liclonging to the summit of the Lower Silurian scries, the u 
as, by a great break and upthrow lo the south-east, the rocks of this 
group are made to overlap tin- ! Tin Km River formation. This great 
dislocation is traceable in a gently curving line from mar l.al: 
Chain plain to Quebec, pEissing jusL north of the fortress; thence it 
traverses the island of Orleans leaving a band of higher strata on 
the northern part of the island, and after passing under the waters of 
the gulf, again appears on the main land about eighty miles from the 
extremity of Gaspe, where, on the north side of the break, we have, 
as in the island of Orleans, a band of Utiea or Hudson River si 

By a detail of evidence too voluminous to be presented in this arti- 
cle, Mr. Hunt next shows that tins Qucln-r ■_T"Ltp is simply the greatly 
developed representative of the New York Pots Jam and caleiferous 
sandstones; that it is identical with the "Taconic system" of Kui- 
mons, and the true base of the Silurian system in America. He also 
considers that the hi/po-mr. ... rks of rocks described by Frof. II. D. 
Rogers as underlying the Silurian tbrmation in Pennsylvania, tho 
Green Mounhiin iim-huh- /urmnllmi, and a series of limestones, sand- 
stones ;i r ii I conglomerates in Tennessee, first described by Mr. f 

liird, I designated by bin) as Cambrian, are really equivalent* 

this Quebec group more or less mctiimorphosed. 



In the May number of SUliman'a Journal (I8G1), Prof. Edward 
Hiteheoek re-discusses the subject ' of i be origin of the curious elon- 
gated, Curved, ami llnlletied quart/, pebbles. »■ Inch arc especially n 
ticeable in the conglomerates of Newport, U. I., and also at various 
localities in Vermont, and contributes much additional inform 
to our knowledge of' i lie phenomena iu question. 

IWes-or Hitchcock's conclusions respecting the elongated pebbles 
of Newport are as follows : — 

1. This rock was once a conglomerate of the usual character, ex- 
cept in the great abunilanee of the pebbles, and it has subsequent!) 
experience'] great in etiimorp hoses, making the cement crystalline am 
schistose, and elongating ami flattening the pebbles. 2. The pebble* 
must have lieen in a stale more or less plastic, when they are- elon 
gated, flattened, and bent. If their shape has been thus altered, 

their plasticity must of course be admitteil ; ibr (lie attempt to el ■-,. 

their present form would result, only in fracture and comminution 
The degree of plasticity however must have varied considerably 
for some of them are scarcely flattened or elongated at all, and, a. 
has been stated, some are not cut off by the joints. 
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e neat anil clean manner in which the pebbles li:ive been gan- 
illy severed by tiie joints implies plasticity. For though oecasion- 
y iv- meet with one that has ;i somewhat uneven surface, as if 
mechanically broken, such eases are rare. Whatever may bo our 
theory of the agency that has formed the joints, the conviction is 
forced upon every observer that the material:* niusl have been in a 
soft state after their original consolidation. There is no evidence 
that the opposite walls have slid upon one another at all, as the op- 
posite parts of the pebbles coincide. It booms as if a huge saw or 
cleaver had done the work. 

These proofs of plasticity apply essentially though less forcibly to 
the micaceous and taleose cement which has also been cut across by 
these joints. Though generally small in quantity, il sonicihnes lijrms 
layers of considerable thickness intor-aralilied with the pebbles. 

Some have imagined that the elongated, ilattenod, bcul, and in- 
denied pebbles of this conglomerate may have been worn into their 
- — allcl a 



present shape ami brought inlo a jint-:illi-l arrangement by the e 
chanieal attrition of waves and currents. We feel sure that an ex- 
tensive and careful examination of the localises, and of beaches 
where shingle is now being; formed, will convince any ono that tbey 
cannot have had such an origin. 

In the conglomerates of Walliugt'tir'd ami Plymouth, Vermont, Pro- 
fessor Hitchcock found that, the process of elongating and llattcning 
the contained pebbles has liecn carrc it much further than at New- 
port, H. I. He even inclines to the opinion that Con glome, rates in 
these localities have been so operated on, while in a plastic state, by 
mechanical agencies that they have been eonvcrted into schists, in 
winch these original rounded pebbles, flattened ami elongated, formed 
the thin ipiartzo-c lamina'. In regard to lids theory Professor Hitch- 
cock uses the following language: — 

"It is not probably possible for us (o convey a very clear and com- 
plete idea of the evidence of this position. Would that our readers 
could, as we have done, visit the localities an I be ome familiar with 
the striking specimens there by repeated and careful examination. 
From our own experience it would not surprise us if the conversion 
of the pebbles of conglomerates into the lamiine of schist should 
be pronounced preposterous by able geologists. So the idea seemed 
to us at first, when the facts forced it upon our attention. But 
as the facts compelled us to give up our scepticism, so we think it 
will be with any candid mind. Looking at almost, any specimen of 
the taleose conglomerate schist, on the edge co ire spon ding to the dip, 
we should see nothing but alternating laminic of quartz and tale, or 
mica, and pronounce it a good example of the rock which we have 
called, and which is generally called, taleose schist. But a fracture 
at right angles reveals the (latleucd pebbles, and shows us that the 
edges are what we have regarded as lamina;. Let the jiroeess of 
flattening be carried a little farther, and no evidence will remain 
that they ever wore pebbles. Who knows how extensively the pro- 
cess may have been thus carried through in the schists and gneiss of 
the (iieen Mountains, and how large a part of them may one e have 
been conglomerate ? " 
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irii'ii>i the attention of American and European zoologists, and 1 
discussions relative, thereto have occupied to a eotisiderable — •■■ 
the pii^es iif Siflim'.tii'x Journal, and the Proceeding* ■ 
Natural itittnri/ Society. To attempt to give even a brief resume 
the recent discussions of the subject would occupy :< 
tlian the linn Is of tin- present vol inn,' will allow ; but it iB sufficio 
however, to say that tlic geological views expressed hy Dr. Emnu 
in 1H41, and which have since been S' outcd ill and ridiculed by tu 
American goohieists, and which have even liecii taken advantage 
by certain unscrupulous seientitic opponents to bring Dr. Eronwr 
name rind character into contempt before the public, have now be 
admitted by nil geologists to lie true in purl, and by many to be ti 
altogether. The essential points involved tu this subject of the 1 
conic System are thus clearly presented in the March (1SG1) numl 

of SiOiman's Journal: — 

" The rocks under discission occupy a licit of country east and w 
from twenty to sixty miles wide, stretching from the vicinity of I 
city of New York in a northerly direction to Lake Cham plain, a 
i hence through Vermont and Lower Canada to Cape Gaspo at I 
mouth of the St. Lawrence. The strata, consisting of slates, ltti 
stones, sandstones, and e.>n ^lotne rales, are gr, ■,r'y •'[[•', orbed , pi real 
and 'lishjcated, and are oficu. especially along the eastern side of 1 
belt, in a highly met amorphic condition. ("In I his side they are ov 
laid uiieoul'ormably by Upper Silurian and Devonian rocks, but 
the western and northern margin they are in contact with, and 
general seem to he a i.'i.iiitiiiualion of, the Lower Silurian. Some 
the slates of the lbruiutlon closely resemble in lithological cl 
tliose of the Hudson lover group, and thus uloug the 
the region, where [lie junction of the two formations occurs, it 
often impossible to draw the line between them. The dip and 
of both are la llie same direction, and throughout extensive areas \ 
newer rocks appear to plunge beneath the older. The whole d 
trict affords an excellent example of those eases, so well known 
field geologists, where the true relations of the different masses ca 
not be clearly worked out without the aid of Ibssils, and where t 
best of observers may arrive at diametrically opposite opinions. 

"Dr. Emmons, one of the geologists of the New York Survey,eai 
convinced himself, by a careful examination of these rocks, that th 
constituted a distinct physical group more ancient than the Pi 
sandstone, the latter lieing regarded by hitn as the base of the 
Silurian system in N'orlli America. Ills views were given in del 
in 1842 in his final report on that part of the State "confided to 
charge, and iu a more special maimer in another work entitled 1 
'l'iu:n„w Sffxtciii, published In Isilf. In this kilter work he fi 
several species of Ibssils which hail been collected in dill ore tit 
of the formation. Two of these were trilobitcs, and wer 
tinder the names of Atop* Iritiittmtus and Eliipt'irei-hn/ii 
The others were graplolik-s, t'ucoldes, and ,'i[ip,ireiiuv trails lit" 
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lides. Ho considered al! the species to be distinct from any that had 
been found in American rocks of undoubted Silurian age. The 
pre-eiluriau age of the formation has also been maintained by him in 
several more recent publications, such as his Amrriam Geology, the 
several reports on the geological survey ol' North Carolina, and in his 
Manual of Geology. 

" On the other hand, Professor Hall placed the whole region in the 
Hudson River group. In the first volume of the Palaeontology of 
New York he identifies Alops tri/inn/itus with Triartlirus Beckii, the 
characteristic trilobite of the Ctica slate-; Etliptocephala asaphoides 
he refers to the genus Oleii'ts, and describes as congeneric therewith 
another trilobite (0. vndulaitriatiis), said to be from the true Hudson 
River shales. It is scarcely necessary to state that those identifica- 
tions have always afforded an extremely powerful objection against 
the correctness of the position assumed by Emmons, because no spe- 
cies of trilobite is known to range from tin; Primordial Zone up to 
the top of the Lower Silurian. Hall's first volume was published in 
18-17, and as it is unquestionably the most important work ou the 
Lower Silurian Fossils of North America, it has been generally ac- 
cepted by our physical geologists as a guide. It is not surprising 



last fourteen years upon the rip; of these rocks, the majority of tl 
who did not profess to be naturalists should have arranged them- 
selves on the side of I he leading paleontologist- of the country. 

■' The format ion "as traced r'pi <ni New York through Vermont, and 
there identified, by Professor Adams, the Slate Geologist, with the 
Hudson River group. The Canadian surveyors continued it with 
great labor tlurmuh a luomiiair.on - and partially uninhabited country 
lor nearly five hundred miles further, from the northern extremity 
of Vermont to the neighborhood of Quebec, and thence along the 
sdo of the St. Lawrence to the mouth of that river at Capo Gaspe*. 
In Canada the nomenclature of the New York Survey was adopted 
for all the formations, and it appears from his several reports that 
Sir W. E. Logan eoukl iiiid noshing in the physical structure of the 
country to authorize him to make an exception in favor of this par- 
ticular series of rock. It has therefore always been called the Hud- 
son River group in the publications of the Canadian Survey." 

Within a comparatively recent period, however. Sir William Lo- 
gan and the Canadian geologists have tbnud in the rocks in the vi- 
cinity of Quebec, heretofore referred by them, in opposition to the 
views of Dr. Emmons, to the age nf the Hudson group, a large num- 
ber of fossils which prove unquestionably that the Quebec rocks are 
at least as ancient, as I he strata aeknou ledgod i" form Hie base of the 
Silurian System, or the "Potsdam sandstone," and as, in Vermont, 
strata, regarded of the same age as the Quebec rocks, appear to 
be subordinate to the Potsdam sandstone, it follows the position con- 
tended for by Dr. Emmons is probably true. 

If the views of Dr. Emmons arc in lie accepted as entirely in con- 
formity with the real truth, it would seem as if the name " Taconic 
Svst.em," given by hiin to the lowest group of stratified nicks, ought 
In supplant the names "Huroniatl" and "Laurcntian" adopted bv 
Canadian geologists: the former btitng eiWvV_vi:v\&*\)a».' k li\>V™ 






Tacouic" and the latter as tlie "Lower Taconic." (See Marcou, 
Proc. Bog. Soc. Nat. Hist., 1861, pp. 24G, 247.} 

THE APPALACHIAN MOUNTAIN SYSTEM. 

Professor Guyol. whoso i-eseorchcs in respect to the great .Appa- 
lachian or Alleghany Mountain System of North America have 
been beforo noticed in previous volumes of the Annual of Scientific 
Diicoeery, communicates to Sittxman'g Journal for March, 18C1, i 
Terr elaborate paper on the above subiert, accompanied by a mar. 
ami a table of the heights of nearly all the principal peaks of this 
range of mountains. From this paper we derive the- following men* 
oranda : — 

Tim remark lias been made with justice that the Appalachian or 
Alleghany system of mountains, although situated in the midst of i 
civilized nation, h still one of tlic chains concerning which we have 
the least amount, of positive knowledge. This is due in a considera- 
ble decree to the obstacles, often very great, which the explorer 
meets in these wild regions. A chain of thirteen hundred miles in 
length Is a vast. Held, especially when it includes mountains covered 
with interminable tbrcsts, where a footpath rarely guides the trav- 
eller's Step, and which it is impossible to cross except with a hatchet 
in the hand, and with a loss of time and strength often quite dispro- 
portionate to the results which are obtained. Add to this, that in 
many parts of the system I lie journey is to Ik; made in an unknown 
region, without a reliable map, iar from a human ihvellin ■. i-nvTy 
penetrated by the most hardy hunters. The explorer must ! ■ ready 
to march without any trusty guide, and to sleep in the open a .-, ex- 
posed to thi! inclement temperature of the elevated regions, ami 
obliged to depend lor nourishment, on (lie iivnl which lies can carry 
with him. In these circumstances the danger of pcnslJiig from ex- 
haustion is by mi means imaginary. 

In a great portion of the Appalachian chain, especially t 
the south, the loi'ly forest?, which crown nearly all the summits, and 
the thick underbrush, liicrally impend rable. of rhododendrons a: " 
other evergreens, in which the faint track of the bear is often t 

only assistance of the traveller, are not less serious obstacles. T 

difficulty of obtaining general views, enabling one to take his bear- 
ings in the labyrinth of mountains which cover the country, is that 
considerably increased; and I he favorable points of observation which 
are necessary to determine the position of the peaks which at 
flured or to be measured, anil tor identifying them in every ease, are 
by no means numerous. 

The upheavals of ancient rocks which constitute the general st 
ture of the Appalachian system extend in an undulating line thirteen 
hundred miles in a mean direction ot' noil li-east to south-west, t 
the promontory of Gasp? upon the Gulf of .St. Lawrence to Alaban 
where the terminal chains sink down, and are hist in the recent a 
almost, horizontal Simla ol' the cretaceous and tertiary forma 
which cover the greater portion of the surface of that State, 
long range nf elevations is composed of a considerable numlier of 
chains, sensibly parallel to each other, occupy iti'j more oarticulariy 
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llii' eastern part which faces the ocean, and of on extended plateau 
which prevails Inwards the west ami north-west; and descends grad- 
ually towards tin: inland valleys of the St. Lawrence, the Lakes Erie 
and Ontario, and the Ohio River. 

The basu i.n which this large belt of mountains rests, and whit-h 
may be considered as bounded by the Atlantic ( leean on one side and 
by the Ohio and Si. Lawn-nee Rivers on the oilier, is formed in the 
east I >v ;i plain slightly inclined towards the Atlantic. The width 
of that plain In New England does not vary much from fifty miles. 
Near the mouth of the Hudson, however, in New Jersey, it nearly 
disappears, but gradually increases towards the south to a width of 
over two hundred miles. Its elevation above the sea, at the foot 
of the mountains, is in New England from three hundred to five 
hundred feet. From the neighborhood of the Hay of New York, 
where it is nearly on a level with the ocean, it rises gradually tow- 
ards the south to an altitude of over one thousand lee L On the 
west the table-lands which border upon the Ohio River, and which 
may be considered as the general base of the system, preserve a 
mass elevation of a thousand feet or more, in the thickness of which 
the river-bed is scooped nut to tin- depth of fivm lour hundred to six 
hundred feet, thus reducing the altitude of the Ohio River full one- 
hall' from 1 1 iiit of the surrounding lands. 

The vast belt of the Appalachian highlands forms the marginal 
barrier of the American continent on the Atlantic side, and deter- 
mines the general direction ol' the eoiisl. line, which in general runs 
parallel to the billet-Lions of its chains with remarkable regularity. 

When from any point we traverse the Appalachian system from the 
Atlantic, we encounter first a zone which show* that they are but the 
last undulations due to the action ol' the same fines which have up- 
heaved and folded thai; region, and which have, raised at the same 
time the moss of these more umlomi plateau-. Thus, when from any 
point we traverse 1 1n- Appalachian system I rout the Atlantic, we en- 
counter first a plain more and more undulated and gradually ascend- 
ing to the foot of the mountains; (hen a mountainous zone with its 
ranges parallel and its lallcs longitudinal ; at length a third zone of 
uniform plateaus slightly inclined towards the north-west, and cut 
with deep transverse valleys. 

Another conspicuous feature of the Appalachian system is a largo 
central valley which passes through the entire system from north to 
eolith, forming, as it. were, a negative axis through its entire length. 
This is what Mr. Rogers calls the Great Appalachian Valley. 'At 
the north it. is occupied by Lake t'luunplain and the Hudson River; 
in Pennsylvania it bears the name of Kittalinny, or Cumberland 
Valley. In Virginia it is the Great Valley ; more to the south it is 
called the Valley of East Tennessee. At the north-east and at the 
centre its average breadth is fifteen miles; it contracts in breadth 
towards the south, in Virginia, but reaches its greatest dimensions in 
Tennessee, when' it, measures from fifty U> sixty miles in breadth. 
The chain, more or less rouijmunil. which borders this great valley 
towards the- south-east is the more continuous, and extends without arty 
great interruption from Vermont to Alabama. In Vermont it bears 
the name of Green Mountains, which it retains U, \W WCtev?, sS^c* 
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York; tn the latter Slate it becomes the Highlands; in ■ 

tin- Smith Mountains ■ in Virginia, the Blae Ridge ; in North Carolina 

and T.-unosscc. llit- Iron, Smoky, anil i'naka Mountain,. 

norlli-vvi-sl. i >f tin- great valley, between the latter and the I 

the plateau parallel, there extends, a middle zone of chains separated 

by narrow valleys, the more continuous of which is the range wliiih 

bounds the central valley. Tins zone lifts a variable breadth in dif- 

'■rent parts of the system, ami the number of chains which compose 

is In- no nieans uniform throughout. 

I'j-mil; the I've over a map of the system, we at onee distinguilk 

its longitudinal extent two principal curvatures: the one at '*" 
north, from Gaspe! to New York, the concavity of which is tur 

Inwards tlio s h-casl ; the other at ilie centre , from the Hudson M 

New River in Virginia, wiih its eoneai ii j al-o towards the south-east ; 
the third from New River to the soulh-wcst extremity of the By stem, 
the direction of which is nearly straight. it binning a gentle curve 
concave to the north- west. These three divisions, diminisbiiij 
extent from north to south, arc well marked at, the north by the 
hawk and li idson liivei-s, which break through the Appalachian sys- 
tem to ils has.' iiTi 1 across its entire breadth ; aud at the 9ontli by the 
deep valley of the New River. 

Tile litirlkmi illr':<ion is much the most isolated ; it is also geol 
eally the most ancient, since its upheavals appeal coeval with 
Silurian and Devonian epochs, and are thus much anterior to 
rest of the system, which only emerged after the deposit of the _ 
bonifcrotis rucks which il lias elevated. Four hundred feet mom of 
Water would separate all the vast territory of the northern division 
from the American continent. One hundred and forty feet would 
convert into an island all New England and the British Possessions 
as far as Gaspe" ; for the bottom of the valley occupied by Luke Cham- 
plain and the Hudson does nut in any part exceed this level. 

The southern rliei&ion, from New River to the extremity of 
system, is much the most remarkable for the diversity of its phyai 
structure and its general altitude. Even the base upon which the 
mountains repose is considerably elevated. Although the elevation 
of (he A 1 1 ; i t 1 1 1 ■ plain at the eastern base of the mountains is only one 
hundred to three hundred feet in Pennsylvania, and five hundred in 
Virginia near James River, it is one thousand to one thons 
hundred feet in the region of the sources of the Catawba, 
interior of the mountain region tin- deepest valleys retain an 

K of two thousand to two thousand seven hundred feet. 
In the region of country comprised between the Blue Ridge and 
the great chain of the Iron, Smoky, and I'naka Mountains which 
icparate North Carolina from Tennessee, through an extent of m 
than One hundred and fifty miles, the mean height of the vallev fi 
which the mountains rise is utniv than two thousand feet; the mt 
tains which reach six thousand feel, are counted by scores, and 
loftiest peaks rise to six thousand seven hundred feet; while at 
north, in the group of the White Mountains, the base is scarcely 

I thousand feet, the gaps [wo thousand feet, mil Mrmnl Washington. 
the only one which rises above six thousand feel, is si ill four hundred 
feet below the height of the Black Dome of the Black Mountains of 
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North Cardinal Here then, in all respects, is the culminating region 
of the vast Appalachian system. 

Pmlessoi Uuyol also imiicoH at length the remarkable depression in 
the Appalachian system lichceon tin.' uorlhi-rn ami middle itii isuui.J, 
above referred to, which attains its lowest point in New Jersey, in 
the parallel of New York city. Tiiis depression causes the continen- 
tal plains which, form the natural base of the mountain system to 
disappear at this point under tho waters of the ocean. The waters 
of the tide thus come to bathe the very base of the mountains, and 
the ration of plains fades away on tho frontiers of New Jersey and 
New York, while towards the south the plains at the base of the 
mountains gradually enlarge, and in North Carolina roach a breadth 
of over two hundred miles. 

This depression seems to lie due to a local subsidence of the earth's 
Crust at an epoch undetermined, it is true, but which must have been 
posterior to the principal upheaval of the Appalachian Mountains. 
A fact, the discovery of which is duo to the sagacity of Prof. J. D. 
liana, seems to give weight to this opinion. He demonstrated by 
means of numerous sunuiliiiL's. marked ujinu l he excellent marine chart 
published Ijy the United States ('nasi. Survey, the existence of an 
ancient channel, a continuation of that of the Hudson River, which 
goes out from the Bay of New York through the Narrows, and ad- 
vances far Out under the waters of the ocean. It is not. possible to 
suppose that such a channel, which is constantly liable to be obliter- 
ated by sand-banks formed by t he motion "f the sea, could have ever 
been formed in its present position. In order that the current of thu 

river should excavate this channel it is n -ssury to suppose that tho 

bottom of the sea has once occupied a higher level, almve or very 
near tho surface of thu ocean. The shallowness of the ocean for a 
considerable distance from the coast of New Jersey also indicates a 
prolongate jil of the coiiliiienl.il plain- under the sea, and the. limit of 
the deep waters is there found at. a distance nearly double that which 
is observed oiF the coast of the Carolina*. Moreover, the parallelism 
which exists between (In- line of coasts and all the. great general in- 
flections of the Appalachian system, n parallelism which is well 
marked from Nova Scotia to Florida, here undergoes a modification 
which is well explained only by a local depression of this part of the 
system. The fact that all New Jersey is now undergoing gradual 
submergence from Cape May to the Bay of New York, which is 
proved bv numerous facts gathered in the (it ological Survey of the 
State of New Jersey, is here not without signification. 
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the Canadian Katurrtltst (July, 1861), Mr. T. Sterry Hunt, 
F. R. S-, of the Canadian Geological Survey, gives the following com- 
prehensive resume of tho most important facts thus far made known 
respecting the geological history of the various substances designated 
as " petroleum," " rock oil," " naphtha," " as pi i air," " mineral pitch," 
etc. All of these, says Mr. Hunt, are forms of bitumen, some of 
which are solid, and others llniil. at. ordinary tcnipi-val urea ; the mora 
liquid being mixtures of oils difieriug in \o\aU\iW , \i\iuAi Yvj ens^sas* 
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to the air become less fluid, ;imt. partially 1 

nxiilntJoti from the nil', eventually I >t-.--jnn- solid ami changed iuto 
mineral pitch. Tlicso sulwt.aneos, whirli are doubtless of organic ori- 
gin, occur in rocks of all ages, from the Lower Silurian to the Ter- 
tiiiry jHTJnil inclusive, anil are generally found impregnating lime- 
xtom ■.-, and more rarely sand-tones ami shales. Their presence in 
the lower paleozoic rocks, which contain no traces of land plants, 
shows that the j- have not in all cases been derived fixmo UterugbH 
vegetation, but may have been formed from marine plants and ani- 
mal.*; the kilter is not surprising when we consider that a considera- 
ble portion ni' I he tisanes of I lie lower marine animals is drsiiiuii- "!' 
nitrogen, and very siuiil.it in chemical composition to the woody fibre 
of planta. Besides the rocks which cod lain true bitumen , wi! bate 
what are railed bituminous shales, which, when heated, burn with 
flame, and by distillation at. a high temperature yield, besides, inflam- 
mable gases, a portion of oil not unlike in its characters to petroleum. 
These .oe in fad iiriiiILn '-im> rocks intermixed with a portion of or- 
ganic matter allied to peat or lignite, lvliii-h by lieat is decomposed, 
and gives rise to oily hydrocarbons. These inflammable or bgnitic 
shales, which may be conveniently distinguished by the name of py- 
rtisrhUh; are to be .an-fully distinguished from rocks containing 
ready-formed bitumen; thk being easily soluble in benzole or sul- 
phide of carbon, can be readily dissolved from the rocks in which it 
occurs, while the pyrosohists in question yield, like coal and lignite, 
lin li- or nothing to these liquids. 

It, is the more necessary to insist upon the distinction between lig- 
nitic and bituminous rocks, inasmuch as some have been disposed to 
regard the former as the source of the bitumen found in nature, which 
(be; conceive to have originated from a slow distillation of these mat- 
ters. The result of a candid examination of the question has, how- 
ever, led us to the conclusion that, ihe formation of the one exclude! 
ino re in- less complcloh that of (he oilier, and that bitumen has been 
generated under conditions difibrent from those which Lave trans- 
formed organic matters into coal and lignite, and probably in deep 
water deposits, from which atmospheric oxygen was excluded. Thus 
in the palaeozoic strata of Is, nth America we find in the Utica and 

Hamilton formation--, hielih irillai able py co-schists, which contain 

no soluble bitumen, and the same is tine, to a certain extent, of some 
limestones, while the Trenton and Con fife rou? limestones of the same 
series are impregnated with petroleum or mineral pitch, and, as WB 
shall show, give, rise to pcirolcirm springs. The fact that intei 
porous strata of similar mineral characters are destitute of D 
shows that this material cannot have been derived from overh in- m 
underlying beds, but has been concealed by the transformation of or- 
ganic matters in the strata in which it is met with. This conclusion 
is in accordance with that arrived af by .Mr. Wail in his recent ilai 
tigations in Trinidad, lie lias shown that the asphalt of that is!; 
and of Venezuela belongs to si rata of the tertiary lonnation (of up- 
per miocc.ne or lower pliocene age), which consists of limestones, sand- 
■ es, ami shales, associated with beds of lignite. The bitumen is 
.d not only in the famous pitch lake but in nitu, where it is eou- 
" ' particulai' strata which were originally shales containing veg- 
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etable remains ; those have undergone " a special mineralization pro- 
ducing ii bituminous matter instead of i.-o:il nr lignite. This operation 
is, not attributable to heat, nor of the iia! lire of u disi illation, but isd.ua 
lu chemical rt:ii-J iiiii-. at l.lic ordinary temperature, and under the nor- 
mal conditions of climate." Ilo also describes wood partially con- 
torted into bitumen, which last, when removed by solution, loaves a 
portion of woody tissue. 

The sources of petroleum and mineral pitch in Europe and in Asia 
are for the most part, like those just- named, confined to roe kg of 
newer secondary and tertiary age, though they are not wanting in 
the palieozoic strata, which in Canada and the United States furnish 
such abundant supplies of petroleum. In the great pa! ieo*oii! basin 
of North America, bitumen, either in t liquid or Solid state, is found 
in the strata at several different, horizons. Tho forms in which it 
now occurs depend In great measure upon the presence or absence 
of atmospheric oxygen, since by oxidation and volatili ssation the 
naphtha or petroleum, as wo have already explained, becomes slowly 
changed into asphalt or mineral pilch, which is solid at ordinary 
temperature It would even appear that by a continuance, of the 
same action the bitumen may lose its fu-abilin anil solubility and be- 
come converted into a coal-like mailer. Thus, in tho caleiferous 
sand-rock in New York, a black substance, which has been called 
anthracite, occurs in cavities with crystals of bitter spar and quarts. 
It sometimes coats these crystals or I he walls of the cavities, and at 
other times appears in the form of buttons or drops, evidently, ac- 
cording I, i Me. VanuV'Tii, having hoc* introduced into these cavities 
in a liquid state, ami suljscipicully hardened a." a layer above the 
crystals, which have, conformed to them, showing that this coal-like 
matter was once in a plastic stale. A similar material occurs in the 
Quebec group in Canada, the equivalent, of the calciferoiis sand-rock, 
and fills cavities and fissures in the limestones, sandstones, and even 
in the accompanying trap rocks, presenting mammillary surfaces, 
which evidently show that it has once been semi-fluid. 

An evidence of tho presence of unaltered [id rt.li.-uni in almost all 
the Lower Silurian limestones is furnished by the bituminous odor 
which they generally exhibit when heated, struck, or dissolved in 
acids. In some cases pel rt ileum is found 111 line, cavities in these lime- 
stones, as at Riviere 1 ta Rose (Moutmorenei), where it flows in 
drops from a fossil coral of the tiirdseye limestone, and at Pakenham, 
where it tills tho cavities ot'largu ort hoocratit.es in tho Trenton. The 
presence of petroleum in the Lower Silurian rocks of Now York is 
shown in the township of Guilderland, near Albany, where, according 
to Beck, considerable t plan titles of petroleum are collected upon the 
surface of a spring which rises through the Hudson liiver or Lorraine 
shales. On the Ureal Manitoulin Island also, according to Mr. Mur- 
ray, a petroleum spring issues from the Tlii-a slate, and ho has de- 
scribed another at Albion Mills, near Hamilton, rising through the 
red shales of Ihe Medina group; these have probably their origin in 
the Lower Silurian limestones, which may in some localities prove 
to be valuable sources of petroleum. 

In the Upper Silurian and Devonian rocks bitumen is much more 
abundant; Eaton lvug since described pelrcAeuvft s.3, ts.w&m^'ivOTii.'&vft 
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dolomite, including smalt lamina 1 of l>iltiuicn, which 
lustre. H'lii'ii tin- -lulu- i- burned liiv lime the bitumen h 
so abundant as to flow like tar from tbe kiln. 

at Black Hock, mi the Niagara River, petroleum is d 
s: i il>< i| as occurring in cavities, Generally in tilt! tells of fossil coral 
from which, when broken, il Hows in considerable qnant.it ics. Ir til 
occurs in similar conditions in tin: Cliff limestone (Devonian) of OMt 
Higher still in the series, the sandstones of the Portage and Ch- 
iming group in New York arc in many places highly bituminous I 
the smell, and often contain cavities filled with petroleum, ami m 
some places seams of indurated bitumen. In tho counties of i" ' 
Seneca, and ( 'nl tarniigus abundant oil-springs rise from these Si 
stones, and have been known to the Seneca Indians from ane; 
times. In the northern part of Ohio, according to Dr. Ncwliem 
petroleum is found to exude in greater or less quantity from the* 
sandstones wherever they are exposed, ami the oil-wells of Penniyl- 
vania and Ohio are sunk in the same Devonian sandstones, o" 
through the overlying carln.niferous conglomerate, and in some e 
apparently, according to Newberry, through the sandstones then 
selves, which are supposed by him to be only reservoirs in which tl 
oil accumulates as it rises through fissures from a deeper source, 
proof of which he nienl ions that in !«jring wells near to each otli 
the most abundant How of oil is met with at variable depths, 
somo instances the petroleum. appears In filler slowly int.) tbe we 
from the porous strata around, which are saturated with it, whilo at 
other times tbe bore seems to strike upon a fissure eommuniea 
with a reservoir which furnishes at once grout volumes of oil. 
interesting fact i- mentioned in this connection by Mr. Hall. Jr 
town of Freedom, Cattaraugus County, New York, is a spring » 
had long been known to furnish considerable quantities of pet eel 
On making an excavation about six yards distant, to the depth o 
fourteen feet, a copious spring of petroleum arose, and tor some tin* 
afforded large quantities of oil, after which I lie supply diminished il 
both ilia old and ni w springs, so that it is now less than at the first 
settlement of the country. Notwithstanding iis general distribution 
throughout a considerable region in the adjacent portions of Ne 
York, Pennsylvania, and Ohio, it is only in a few districts that 
has been iiiitud in quantities >,iflieieni to lie wrought with prof 
The wells of Mecca, in Trumbull County, Ohio, have been sunk fro 
thirty to two hundred feet in a sandstone which is saturated with oi 
of two hundred wells which haie been bored, according to Dr. Ne' 
berry, a dozen or more are successfully wrought, and yield from (i 
to twenty barrels a day. The wells of Titusville, on Oil Cree 
Pennsylvania, vary in depth from seventy to three hundred feet, 
the petroleum is met with throughout. The oil from different " 
lies viirics considerably in color and thickness, and in its s [Ic ^ 

The valley of the Little Kcnawha, in Virginia, which is to 
looked upon as an extension of the same oitbeoring region, q 
tains petroleum springs, whL-h so long ago as liSoli, according to I 



HiMroth. yielded from fifty to a hundred barrels yearly. It horn 
rises through iln' carboniferous strat.ii, ami. as elsewhere, is accompa- 
nied by great quantities of inflammable gas. 

For many years bitumen lu the solid form lias been used for the 
constrUi-ti.nl of pavements, I'm- paying tin: bottoms of ships, and for 
|Bb manufacture of gas; but in the liquid form of petroleum, its use 
was mainly r-oiiiiin.il in Europe to medicinal purposes. Under the 
names of Seneca nil ami Ihirhadoe- tar it. had long been known and 
employed medicinally by the native, tribes of America. Its use for 
burning, as a source of light or heat, in modern times has been 
chiefly confined to I'crsia ami other jiafls of A-i;t. although in former 
ages the wells of the inland of Za.uU-. ile^eriln-il by Herodotus, fur- 
nished large quantities of it to the Grecian Archipelago, and Pliny 
and Dioseorides describe the petroleum of Agrigentum, in Sicily, 
which was used in lamps under the name of Sicilian oil. The value 
of the naphtha annually obtained from the springs at Bakoum, in 
Persia, on the Caspian Sen. was some years since estimated by Abich 
at about six hundred ilnni-.nnd dollars, and the petroleum wells of 
Rangoon, in Ilurmah, are said to fuiiiish not less than four hundred 
thonsiui'l hogsheads yearly. In the last eentnry the*petroleiira or 
naphtha obtained from springs in the duchy of Parma was employed 
for lighting the streets of Genoa and Aniiano. Iiut the thickness, 
""" "B8, and unpleasant; odor of the petroleum from most, sources 
h that it had long fallen into disuse in Europe, when, in 1847, 
ntion of Mr. Young, a manufacturing chemist of Gbisgow, 
-Was called to the petroleum which bail j;i-t. been, obtained in consid- 
erable quantities from a coal mine in Derbyshire, from which, by 
certain refining processes, he succeeded in preparing a good lubri- 
cating oil. This source, however, soon becoming exhausted, he 
turned his attention to the somewhat similar oils which lleiehenbaeh 
and Sclliguc had long More shown might be em nominally obtaiued 
by the distillation of coal, lignite, peat, and pyroschi*ts. To this new 
industry Mr. Young gnu- a great Impetus, and, in connection with 
it, attention was again turned to the icliniug of liquid aud solid bitu- 
mens, it being found that the lulter by distillation gave great quanti- 
ties , if oils i, lentii-id with thou- from petroleum. 1 

The oil-wells of the United States are, for lite most part, sunk in 
the sandstones which form the summit of the Devonian series, but the 
oils of Western Virginia and Southern Ohio rise through the coal 
measures which overlie the Devonian strata; while the principal 
wells of Canada arc situated much lower, and are sunk in the Ham- 
ilton shales, which immediately overlie the Coruiferous or Devonian 
line ■stone. Ir is not impo.-siblc that, in (lliin some 01' the higher strata, 
such as the sandstone, were originally impregnated with bitumen, 
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288 AXUTBiU. OF SCIEXTTPIC DISCOVERT. 

It, I>'ni] the absence of thil substance, diffused thronj 
ii. we arc forced to assign it to a lover boDaq 
which i- doubtless that of the bituminous Devonian limestone. 

Tin' ipicsth.n of the extent of the supply of petroleum is not eas 
answered; the oil now being wrought is the accumulated drainm; 
ontrated along i rtain lines of elevation, and the exp 
rience of other regions has shown that these sources 
later exhausted; but though the springs of Agrigentum, like [bo 
of Derbyshire, have nearly ceased to llow, those of Burmah and Fc 
lia still furnish, as they have for age* pa.it, immense quantities < 
oil. Nothing but experience can tell us the richness of the subte 

Professor Newtarry, the well-known geologist, in a recent psi 
phlut on the Hock Oils of Ohio, presents tin; following explanation i 

i!i.' origin of petroleum : — 

Petroleum ha- usually been produced from I litumini zed plants, b 
those varieties of it which are obtained linm rocks filled with aniin 

remain-, as highly fussilifcrous lime-tones, ami which have a per 
liarly strong and disagreeable odor, in virtue of ilic sulphur and I 
trogeu which they contain, are probably for the most part of 

The precise process by which petroleum is evolved from the 
boiiai'eous matters contained in the rocks which furnish it, is not 



ordinary circumstances inspect 
r, that it is a, distillation, though seal 






fully known, because w 
We may fairly inter, however. 

ally performed at a low temperature. Carburctteil In 
idly produced from bit umbous substances by ai-iiih-hil dry ilistilhtli'': 
So it is evolved in nature, at low temperatures, from submerged, r 
doubtless emerged, vegetable matter. It is also thrown off in : 
mense quantities by the spontaneous distillation of bituminous e 
in mines. Doubtless the same is true of the liquid hj d ro-carboo*. 
Though less observable than the gases, I think they may often, if not 
always, be detected among the products of decomposition of su 
merged vegetable tissue. This at least we may safely allirm, that 
their spontaneous production on a large scale in nature may gener- 
ally bo traced to extensive accumulations of bituminized vcgclatici 
from which they have been derived. From this they are evolve 
by a kind of distillation, which differs from our artificial process i 



Ki'iutwlia oil r.—i r' Vf.-.i Co., Virginia : 

i'.-i-.-i[ 1 1 1- 1 it !i -j, .,,. \,.,-. I,. I'D «lr, ...ill -Ui.ivii, .''Hi...-. r.,ntl\- iIuti- is ho eucll tlii 
Tlicoil in fn I in any kind of stratum. 



xtends vertically, or nearly flo.tlin m -li ncmy 
ii ili]|..o'.iIIi1'-.I t.ir [In- iiiiiinlilv of iiil urmli 
.1. ]i.iitn."l -nit "it iill"rrents,11l,'0il In-ill 



rodi of barrels wcr. 



■'!..i ■ ■ 
I":; l'"r I I 



I ill'. .I'l'i,t,-,h- 



I'd liv the- ilniiiiir."' ..I' III'' mi a . i'ulliir; i]|-.in tin- ■iif;i,.'. -Ii.iw tlmt Hi, 
1 1 I'DllJiTiiinillv [hi; |i ;..||r... [Li., i.' r 1 1 . :l I Ii. Il.ivr- ..-.s i .l.i I fur ll v:ist lioriu 

It in thej-cli.re i.r,ili.M (..lui'iii- 1 1.-- >..ii ; r . l-:.. 1 rl)..' work ol iicci 

hiii Ij.-.'U -..ini.- .,n. Illlii. j-lriu'. it n-illti.lli.wtlial ivlieliiillssiirn I- 



: llliiLULli.llril, IIS it Will Cite B UCO lOjjrlcul p 



t least, the eoiidilion of high I cmperature, 
s no less potent elements of time and pres- 

PntihicHon of Petroleum. — The amount of petroleum (rock oil) 
daily drawn from wells boreil to obtain it in the States of Pennsyl- 
vania and Ohio was estimated by Prof. Newberry, for I8GO-61, to be 
not less than five hundred barrels, or over live million gallons yearly. 
The amount of rock oil which passed over one of the Pennsylvania 
railroads — the Erie and Philadelphia — during the month of Jan- 
nary, 18G2, is reported to have been thirty thousand barrels. Oil 
in largo quantities is also obtained in Canada and Kentucky ; and 
it* collection, transpurtatioi], reiiiiing and vending has, in all the 
above-men tioucd localities, given a prodigious impulse, to enterprise 
and industry, giving employment to thousands, trebling the popula- 
tion of seme towns, starting others into existence, and causing the 
construction even of lines of railroads. In fact, there is probably no 
business in the world which bus grown to such magnitude in so brief 
a period. 

PRODUCTION OF THE CRYSTALLINE LIMESTONES. 
In most modern treatises mi iiralm' m experiment, made by Sir 
James Uall in 1804, of subjecting chalk, contained in a tight gun- 
barrel, to an intense heat, is quoted as explanatory of the origin of 
the crystalline limestones or mure.leL=. Experiments of the same 
nature made daring the past year by Rose, show, however, that 
chalk or compact, linicslone cannot be converted into crystalline lime- 
stone by exposure to a high temperature in closed vessels; and that 
the conclusions of Mi-. Hall, so often quoted, were erroneous, and 
probably foil tided on a basly and imperfect examination of the 
results he obtained. It is not however, says Id. Hose, to be disputed 
that at the junction with granite and basalt, compact limestone and 
chalk are often converted into marble, but these changes cannot bo 
considered as due to heat alone ; they were manifestly assisted by 
other agencies. — Silliiuiiii'.i Journal, July, 1881. 

ORIGIN OF THE WESTERN PRAIRIES. 

M. Leo Lestmereux, the well-known geologist, who has carefully 
studied the prairies of the Mississippi valley, ascribes their general 
formation to the agency of water. He says : — 

All the prairies still in a state of formation along the great lakes 
of the north are nothing else but marshes slowly passing to dry 
land by slow recession of water. When land is continually cov- 
ered by low stagnant water, its only vegetation is that, of the rushes 
and of the sedges. When the same land is alternately subjected to 
long inundations and then to dryness, during some months of the 
year, the same plants continue to cover it. By their decomposition 
those marshy plants produce a peculiar ground, either black, Ught, 
permeable when it is mixed with sand, as it is near the borders of 
the Like-, or hard, cold, impermeable when it is mixed with e lay or 
muddy alluvium, as in some marshes underlaid by clay or shales, or 
along the banks of some rivers. Laud cotyXinuaVVj twieseA, V\"0q. 
2.'. 
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stagnant water cannot produce any trues, because the trees reqoil 
for their growth, like must nf ilia terrestrial plants, Lho introduction 
of atmospheric uir to their roots. Neither do trees germinate a 
grow on a ground alternately covered with stagnant water and ( 
pond todn ness for some months of the year. From I 
ations, ilii.- law ut' I In.- general formation of the prairies can be d 
.Ilihi .1 : While .1 l.uid or a part of a country is slowlj paaainv&o* 
state of swamp or marsh to I lift state of dry land, the annual altei 
tion of stagnant water and dryness causes the vegetation of pecii 
plants, which, by their decomposition, form a peculiar soil unfavo 
Lie tn the growth of [In: ti''-cs. From this general rule of formalu 



peculiar appearances of the prairies can be e. 



ent phenomena o 
explained. 

CURIOUS 1LLUSTBATI0N OP THE DBIFT AGENCY. 

At the close of a recent geological discussion at the Cooper Ii 
tute, New York city, Professor Mason remarked lhai several years since 
he happened to have a conversation with a man who had spent his 1L" 
in buying and selling land, and the man told him that he very SO 
learned not to take up land on the north side of a hill. Profess 
Mason said that his attention being thus called to the matter, he had 
made very extensive observation:! and i'v;;iii'i^s, which had fully eon- 
firmed the opinion nf tin- spe iikitur. lie ailed, if any one who has 
occasion to ride from New York to Canada will observe, he will sen 
that the lands are generally cleared for cultivation upon the south 
sides of the hills, while Hie loivsls arc left standing upon the north 
sides, which am comparatively barren ; the currents of the drift pe- 
riod, Coming from the north, and impinging direct ly upon tie' norlli 
era slopes, having washed the soil and ilcbrlx from their surfaces. 

CONTRIBUTIONS TO OUtt KNOWLEDGE of coal. 

Prof. J. W. Dawson, of McGill College, Canada, has lately p 
Ushed, in the Proceedings of the O-'uh-yieid Suciety of London, t 
very interesting memoirs: one concerning the vegetable structure i 
coal; the other cm a terrestrial niollusk, a Mijriapod, and some a 
species ot' reptiles from the coal of Nova Scotia, 

The formation of the coal and the composition o£ its conibustibl 
matter may be considered as settled questions. But wo are st'" * 
from being well acquainted with the true nature of the coal I 
and with their generic and specific affinities. Fossil plant 
found preserved in two different ways. In the shales and the 
stones the outline of the vegetable, is marked jest as It. Would be ■ 
the stone by the pencil of a lithographer, but n 
structure is preserved; and as these remains are mostly bruki 
parts of flleais and of leaves, crushed cones, scales or blades, nutli 
and prints of various forms left on the bark of some trees at f 
point of attachment of the leaves, it is nearly impossible to determin 

...e prntriea of tin; r.u West., iilmc; the ensten] hn»n nf the Rocky M 
■« true suinty deuerw, mie-cl lis iln: Jvyiu:** ut' itie utrao sphere. 



with precision the species to which such fragments belong, or at least 
to get any indication about their mode of vegetation anil their rela- 
tion to plants now living. In the coal, on the. contrary, wo find a 
few remains of interna.! uranism, chiefly vessels of various appear- 
ances. But in the. compact, homogeneous matter of the eoal, every 
trace of external structure of tin; phnis having disappeared, these 
isolated vessels cannot in any way indicate the form of the plant to 
which they belong. 

It is especially in treating the lamina; of mineral charcoal, inter- 
mixed with compact coal, by chemical maceration, that Professor 
Dawson has been able to separate the vegetable libre and to study 
the form of some of the vessels. The result of these researches is 
satisfactory to this point : it proves by a direct experiment that the 
eoal is a compound of different species of plants. Though many palte- 
ontologista had already come to the same conclusions by researches 
of the same kind. Prolc-sor 1 taivsou is the. first who has succeeded in 
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ble. Nevertheless, some of these assertions are open to critical dis- 

One of the most interesting conclusions reached by Professor Daw- 
eon is that the small cylindrical fdain-.'nls, resembling black threads. 
Bo abundant, in the coal, are compusrd of liamllcf of scalariform ves- 
sels inclosed in a sheaf of woody tibres. Tliis is. says the author, pre- 
cisely the structure of the vascular bundles nf the petioles of ferns. 

testion as to the real character of the Stigmarta Jic>'ir!t$ 
■ considered as settled, and it i~ by no means certain that 
it is cue root of a Sigillaria. 

It is scarcely possible now to refer the genus Sigillaria to Cycadea 
or to the Conifcrir. Neither tins internal structure nor what wo 
know of the external forms of species of this genus, the leaves, the 
fruits, etc., can show such an analogy. Professor Dawson cannot 
with certainty allirm the presence of tissue of true Conifers in the 
eoal. This agrees perfectly with the results of M. Lesi.[uercux's re- 
searches, who states that no trace of a coniferous plant has yet been 
found in the coal measured of the United States. 

lu his second paper, Profcssur Dawson mist satisfactorily confirms 
a former discovery, made by liiin-eil' and Sir Charles Lyell, of the 

Keaence of terrestrial animals in the coal measures of Nova Scotia, 
like circumstances, namely, in the hollow petrified trunk of a 
Standing tree, he has found numerous well-preserved specimens of 
the same land shell, Pupa re.tti.xtn Daw., before, discovered at the 
Baine locality; some remains of a new genus and species of an articu- 
lated animal, resembling a Myrhipod, arid portions of two skeletons 
of animal- belonging to a new liplU'iia, genus, tfi/lonomus. 

Every geologist will recognize the great importance of this discov- 
ery, as inspects In 'l.h pahconl.olngy and the history of the coal forma- 
tions. Discoveries of nearly the same kind as those of Professor 
Dawson have been made lately both in Europe and in the United 
States. GoldcnkTg has found in the coal measures of the Vosges, 
in France, new species of Blattina, Thermites, Dyctioaeuron, etc., 



and five wings of a fflnttina have been lately found in the lowest coal 
of Arkansas. — SiUiman's Journal. 

Interesting llisrorerit nf new Savroirl Remains in the Coal Forma- 
tion nf Nova Seotiti. — Mr. O. C. Marsh, of New Haven, has re- 
(■.■ni!y i » =-■ ■ ■mi I . ■■■' '■■'.'! ■'": 

Scotia, two Saurian vertebra!, 'if which Agassiz writes as follows: — 
These two vertebra; have excited my interest in the Liu 
I have never seen in the body of a vertebra audi characters com- 
bined as are here exhibited. At first sight they might be mistakco 
for ordinary Ichthyosaurus vertebra ; but a closer examination 
soon shows a singular notch in the lwxly of the vertebra itself, such a- 
1 have never seen in reptile?, though this character is common in 
fishes. We have here undoubtedly a nearer approximation to a syrt- 

tlirai.: Ltirrrn jhh and reptile than has yet been seen 

The discovery of the Ichthyosauri was not more important than that 
ol these vertebra.-; but "dial would lie the knowledge of their exist- 
ence without the extensive comparisons to which it has led? Now 
these vertebra 1 oiiirhl t" be carctidly compared with the vertebra' of 
bony fishes, with those of sanroid fishes, of selachians, of batrachlans, 
nf tin: Oolitic rnri'iiililiaii?, of Lin; newer croroiti liana, of the Iehthy- 
osaurians, anil of the Plesiosnnrians, and nil the potato of MMn- 
blance and difference staie'l: because 1 do not believe there is a 
vertebra known thus far in which arc combined features of to many 
vertebra:, in which these features appear separately as characteristic 
of their type. — Silliman'.i Journal. 






No question in American geology seems more difficult of elucida- 
tion than the age and geological position of the so-called " New Red 
Sandstone" of the Atlantic slope; some geologist! referring it to the 
Oolitic or Liassic periods, others to the Trias, anil others still Inner, to 
the Permian. No true Permian forms (fossils) chiiraclerislic of that 
formation have yet been discovered, and the whole system is more- 
over destitute of beds of rock-salt and gypsum, nhi.-h rhnruelcnzc 
mineralogically the Permian system, not only in Russia, but wherever 
else It has been recognized. During the past year Mr. Charles M 
Wheatley has called attention for the first time to the existence of a 
bone-bed laid open by the cxcav.il ion of a railroad tunnel in the shales 
and sandstones, of the same age as tin; so-called American New Red 
Sandstone, at Phcenixville, Pa. This bone-bed is about six inches 
thick, and contains abundant fragments of the bones of Saurian*. 
Near the bone-bed is also a micaceous dolomilie sandstone, contain- 
ing Saurian bones, i.e., part of a jaw seven inches in length, with re- 
mains probably of batrachian animals, ami the scales, teeth, anil 
bones of ganoid fishes. So many teeth of Saurian-, indeed, says Mr. 
Wheatley, have been collected and deposited in this dolomitie sand- 
stone, that it has the appearance of an osseous (bony) conglomerate. 

In some instances the crisis only of the teeth remain, the substance 
of the tooth being converted into ilnlnmili:, but retaining dir .:■,.!■-( 
form of the tooth, with the suAcaUow* us AJsUvwA. »*'vr\.& original; 



twenty teeth of probably three or four genera of s 
verted into dolomite, occur on a piece of sandstone six. by three 
inches. It is a (lingular fact t*hat while the teeth are dolomitic casta 
only, the bones in the same stone remain unchanged, retaining their 
original structure. 

Associated with the above fossils in the sandstone are numerous 

Elant remains, mostly of a broad suloated stem without joints or 
ranches; as liir as noticed they retain the same width their entire 
length, and are from one-hall' to two inches broad, and from sis to 
eight ini-lies long. 

Tlie shales, sandstones, ami fossils of the Phcenixvillc tunnel bear 
a remarkable resemblance in three of Nagpur and Mangali, Central 
India, described by Messrs. Hislop and Hunter, Journal Geological 
Society, London, vols. x. and xi., and referred by them to the lower 
Jurassic age. 
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Although in all treatises on geology the Diluvian and the present 
or modern epoch are considered an distinct, it has nevertheless always 
been extremely difficult to fix the precise limit of demarcation be- 
tween them. In ihc lijlloii-iiig article, translated for Siliiman's Jotir- 
nalfram the hibliotliiqne Ciiiivwlti: tie Geneve, the celebrated ge- 
ologist and palaeontologist, M. Pictet, seeks to demonstrate that the 
Dduvian and modern epochs are really one, and that they ought to 
be so considered, ami designated by a common name.. For this pur- 
pose, he says, I shall first demonstrate that all actual and modern 
faunse have existed from tho origin of the Dilnvian period. I shall 
next inquire what diilcrenees .\i-t lirtivn-n the Diluvian fauna and 
the present fauna, and shall show [hat lln-y consist only in the disap- 

fearance of a limited number of ihe larger species. Tor this purpose 
have arranged a complete catalogue of tho fauna of European mam- 
mifers, and I have inquired which have not been found in the losail 
State, and what, are those the bones of whieh have been found buried 
in the Diluvian beds, with the fossil elephant or with the cavern 
bear. Reasoning upon comparable anil suliicieni.iv certain facts, I 
have excluded from tliis list, — 

1st. Marine mammifers, in view of the ililliculiy of determining the 
ago of marine Quaternian deposits. 

2d. Mammifers of remote regions, whose bonis are not likely to be 
found in the more explored and better known Diluvian deposits of 
Central Europe. Thus, I have not, considered as important either 
the monkey of Gibraltar, or the small species on the confines of 
Asiatic Russia, or those which have been recently discovered in 
Sicily or in Turkey. I have confined myself to those actually living 
in places where (he Quaternian deposits are well known. Besides 
this, the excellent work of Eichwald proves the existence of the 
game state of things in Russia as in England, Belgium, France, Ger- 
many, or Switzerland. 

The following are the principal facts obtained from au analgia oK 
my catalogue, viz.: — 
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tt all the common species of Cheiroptera have been liuui'l U 
tin.- Quaternary deposits. It is probable that the rare species are 
mating because we have not, known how to distinguish their bones, 
or because they have uni yet been fouud. 

The same results are furnished by the Insectieora. 

In these same Quaternary deposits are cited the hedgehog, the 
mole, and three or lour species of the shrew-mouse. 

The group Rodentia is of different determination, and we may nat- 
urally expect to find some vacancies, but there are none, however, of 
any importance- We may cire the squirrel, the marmot, the dor- 
mouse, the mouse, the hamster (Crisetus), the water-rat, the ordinary 

?adow-mou9e, the beaver, the hare, and the rabbit. The oaly 

iking vacancy will be that of the porcupine; but Mr. Areas has 

' lately Ion hi I this also in the caverns of Sicily. There are wamV 

» our list only noine small species of the mouse, the garden dor- 

.', the muscardiu, etc.. in regard to which we may make the same 

■as suggested by the Cheiroptera. The jerboa, lagomys, 

■e found as fossils in Russia. 

The Ctiriiiviira, being in general larger than those animals which 
represent the pv ■■•cding groups, ami being at the same time i 
easily recognized, scarcely present any vacuity. 

There have been found the lion, cat, wolf, domestic dog, fox, genet, 
white bear, brown liear, badger, glutton, martin, beech martin, pole- 
cat, ermine, weasel, and the otter. There is lacking to this list only 
tie lynx, and it is important to know whether the Felis enijihotemU 
of Schmerbng, from the caverns of Belgium, is not identical with it. 

The only Pachyderms of the present fauna yet found in our Qua- 
ternary deposits are three, — the wild boar, the horse, and the ass. 

Among Ruminants have been enumerated all our present deer, 
the deer properly so called, the reindeer, the moose deer, and the 
roe-buck. The (allow deer is not comprised in this list, but, i 
well known, it is not native in Central Europe. There are em 
rated also the wild oxen (the urns and the bison), the chamois and 
the goat. The sheep had not been discovered until the last few 
years, which had probably been more recently imported; however, 
Mr. Areas has found in the caverns of Sicily a closely-related species, 
the mufflon. Finally, to this series of animals modern discoveries 
authorize ns to arid 7n<in. All this, as I have said elsewhere, a 
pears to demonstrate that man hits coexisted with this Diluvian fane 
and that his history dates probably from the same epoch. 

The facts here mentioned are remarkably conclusive, for they prove 
that all the present fauna of European manimiters have been found 
as fossils in the Quaternary deposits, except some small species diffi- 
cult to be determined, the bones of which, if preserved, have not yet 
been recovered. It appears to me evident that these rare exceptions 
are without value as objections, and that we may boldly declare 
that, from the commencement if tin-. Dilm-ian period to the present 
day, no species of mammifen has been added to the fauna which then 
lived in Europe. 

What we have said of mammilers may also be affirmed of birds and 
reptiles; but upon this part of the subject I shall not enter into de 
'"lis, for these classes arc less known, and do not furnish results s 



certain. The examination of a treatise on paleontology is eiiffir-ii-nt 
to show that the existing species are already indicated in tie Dilu- 
vian deposits. 

The terrestrial and fluviatile mollusks are in the same category. 
Thus witl the bones of tie EU-phns /iriii-iit/iniius arc frequently found 
baricii all our species of Helix. ISulimns, etc., iiivl tin -y -how us tlat 
for the in vertebral:.!, as well as liir l lie vertebrata, all the existing 
fauna dato from tie origin of the Diluvian period. 

The preceding iacts sulhrc to show tint there has been no renewal 
of the fauna between the Diluvian period and the modern epoch. 
We. must now consider in "-liar, consists the apparent diilereuce which 
has led most geologists into error. It. has been caused by the gradual 
disappearance of a certain number of species. At the commence- 
ment of the Diluvian ]]eri,>d the fauna was richer and more complete 
than it is at present. There lived in Europe at tlat time not only 
our present animals, but :i certain number of species which are now 
extinct. These latter have gradually disa]!|>earcil, from causes prob- 
ably in part similar to those which destroyed one species of ox men- 
tioned by Julius C;esar, arid which UesLt'uyed mosl likely the last 
representatives of the are-ox (aurochs) and the elk. The fauna of 
the Eastern ton! incut has been successively impoverished, and as the 
population and cultivation of the soil increased, only a part of the 
species which once dwelt there remain living. 

It ia not possible, in the present state of paleontology, to prepare a 
complete and precise catalogue of these extinct species; but it is spf- 

licieni, tor our purpose to sketch the principal features of such a cata- 
logue. 

I have experienced some doubt in regard to many races or species 
of true Quaternary deposits, indicated as dillercnt I'riun those now 
living, but which have Ixien characterized without doubt by their 
form, and uot by appreciable organic characters. It appears to ma 
quite natural that species at the commencement of the Diluvian 
epoch, finding abundant, tinuri-hment in a country where great forests 
and immense virgin territories replaced our present culture, and 
being able there to develop in freedom, should have frequently bad a 
form a little superior to their existing representatives, which, sur- 
rounded by hunters, restrained on every side, lead a more dilbcult 
and precarious life. I do not think it possible to give a specific value 
to slight differences of stature, if all the other characters are identi- 
cal, and therefore I consider as doubtful many of those species in- 
serted in the catalogues of palaeontology. Such are the lalpa fos- 
silts, the Metes Morreni, the Liilri: ant/qua. t.he cjWi/cus prise us, the 
Arclomyg primii/enia, the Mgoxus ftissitis, the Sits priscits, etc. 
Some of these are probably identical with living species. By now 
resonrrhes we shall find thai some of these are truly extinct. 

But, aside from these diificullies and doubts, a certain number of 
species have certainly disappeared, which I will briefly enumerate. 

In the family of Ileum I consider as lost, the great. Cavern Bear 
(Ursus spelteus). Their bones characterize well the deposits called 
Diluvian, or the formations more amtciit than the last period of our 
globe. The l.. r r.<us prisms is mure doubtful, and is rrabaliVj WkoSxcA 

with our blade bear. The Hyenas appear Xo \ia-je. be&Q x^Yt^oisA. 
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in the ancient epochs by three species which have now disappeared; 
the hyena of caverns is analogous to the spotted hyena of the Cape 
of Good Hope. 

In the. iiiiiiily of tlie Feltnitln:, we should add to the wild-cat, the 
lynx Ci) and linn, which have disappeared from Europe in the h'-"™" 
period, aii-itliiT species relate! to the leopard (Feds antiquaj. 

The numerous onler of Rodents appear to contain some extinot 
: i uishalilc iVirin those now living. 

The Eh pliant id one of the most remarkable of the genera among 
those which have made a part of the ancient fauna of our period. 
Their bones are, with those of the bear, the most elnvni. tcrislie of 
these Diluviau strata, since they are abundantly scattered c 
immense surface of country. The species beet known is tbt 
mol.h (Elephat primigenius). Of other bones may be mentioned 
those of the African elephant (E. .ifrimnus). The existence oi' 
some other species is contested by some anatomists and admitted, by 
others. 

The great Rhinoceros with valved nostrils (R.tichorliinua),\ 
widely diffused than the elephant., and probably also one or t 
species of the same genus, are striking examples of those races which 
have disappeared. 

It is the same with the TT'tppopotami, of which it is thought we may 
admit the prior esii-t-eiieu of many species now extinct. 

The horse i if IVzcnas appears to lie another species different from 
the one mentioned above as related io the existing horse. 

The genus Ceri'us has been numerous from the commencement of 
the Diluvian epoch, for to the species now living, and which, as I 
have said, existed then, is to be added the beautiful giant stag of 
the peat bogs of Ireland (Cervus euryceroij, the great deer of the 
8amtne (Cervix ilumn j/iffrintrnn), and many species from caverns 

Among the other species of nimiiiriiittt lost from our fauna, i 
nectary to mention the Aiitrlope Clirixtoti, M. do Serres, the Dir 
chttitiiit.-i, Gcrvais. ami I hex (.'i-hcnmirittn, Gervais. 

I will not add the Boa primigenius, because it was seen alive by 
Julius Ciesar. 

I have not found among birds or reptiles any species to add with 
certainty to this list. 

We shall find only a few in tliis category among the terrestrial in- 
vertebrata. The marine deposits on the borders of the Meditcrra- 
nean contain some luollnsks of lost species, but their numbers a" 
small compared with species still living. 

We thus see that the fauna originating at, tlie period which si 
ceeded the Tertiary epoch has been successively deprived of many 
remarkable species. Tins gradual disappearance may have pro- 
ceeded from many natural i'iiim-s. First, the climate, cooling very 
much, as the formation of great glaciers prove- (Glacial period), would 
not be favorable to any one of them, especially to the great pachy- 
derms, the congeners of which characterise in our day the torrid 
zone. Still more, as 1 have said elsewhere, admitting the presence 
of man from the iirigiu of the latter period, we may, with much prob- 
ability, attribute to liiin the destruction of a part of the species. If 
we examine the list which 1 have given, we shall see that, aside from 



ol man Irom 
ability, attril 
we examine 



GEOLOGY. 297 

the great pachyderms, it is principally composed ol' carnivorous ani- 
mals which man is intereslod to destroy, and of herbivora which 
should nerve for his nourishment. 

Mr. Lartet, in a memoir recently presented to the London Geo- 
logical Society, has furnished a new argument in favor of this hy- 
pothesis. He lias found marks of the instruments of man upon the ■ 
Dimes of many species of this epoch, and in particular upon those of 
the ox and the goat; those marks being generally deep cuts de- 
signed to cause tin- rupture of the bone, sometimes mere superficial 
wounds, as it' i he object had been to elevate, the skin about, the base 
of the horn*. This (lest ruction of species is merely like that which 
daily transpires before our eyes. If new circumstances should cause 
the laws in regard to the chase to lie abolished, ami if the great land- 
owners of Europe did 'not protect some species, it would not be long 
before all the deer of Europe would be classed among extinct species. 
They have already disappeared from many con nlrics, and among others 
from the valley of the Rhone, where the stag and the roe-buck were 
abundant, at. the end of the last century. 

A curious i'acl has been cited which seems to confirm what I have 
said ; it is, the very limited number of species of small sine, or litde 
connected with the wauts of man, among those which have disap- 
peared. 

Such is the opinion which has been formed in regard to the causes 
of this cxtiu-lioo. 1 repeal, there tore, that, these causes can have no 
relation to those which acted during the previous periods, lor in the 
renovation of the fauna there has always been a replacing of some 
species by others. 

Here, on the contrary, we merely find extinctions, which can no 
more- furnish a ba.-is (or disl itiguishiug two periods than could the de- 
struction of the Bon primii/i'iihif or that of the Dodo. 

To complete our knowledge of the history of the Diluvio- modern 
period, it would he very interesting to ascertain the date of the ex- 
tinction of each species. Some investigations of this kind have been 
recently undertaken, principally in England ; but observers gene- 
rally content themselves with stating the relation of bones to the 
Quaternary epoch without other details. It is important always, 
where it is possible, to determine accurately the position and the 
geological relations of the stratum which encloses them, and some- 
times even lo indicate whether they are found in the upper or the 
lower part of the stratum. It is important to examine with great 
care the hones in the deposits of the glacial epoch, for it is very 
probable thai ninny species have extended nm lo that period. By 
such studies, well directed, we may obtain more accurate knowledge 
ol' this series of extinctions, and I doubt not we shall be more and 
more convinced that they have lieen gradual and successive. 

ANTIQUITY OF MAN FROM THE EVIDENCE OF LANGUAGE. 

The following paper on the above subject was read to the British 
Association, 1861, by Mr. Crawfurd: — 

The periods usually assigned for man's first appearance on ea.vUv 
dated only from the time when he Wl aXveaA-j «!&£utfA wi-Ja. »m- 
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i.ruiiLiii .it' i -ivilization as to cnahlc him to frame some kind of record 
of his men career, aoil take no account of the many ages which most 
linvt- tran-pircd before he eould have attained tliat power. Among 
the many facts attesting the high antiquity of man, the formation fit 
language might be adduced, anil his object was to give a few of the 
most striking facts which it yields. Language was not innate, mil ad- 
ventitious. Infants were without language, and those born deaf were 
always dmnh, lor without tlie sense ot hearing there would have been 
BO language at all. Among the unquestionable proofs, that ta "ffl"*ff 
ma not innate, was the prodigioas number of languages which existed, 
some being of a very simple and others of a very complex character. 
If additional evidence wore wanted that language was an adventitious 
acquirement, it was found iu this — that a whole nation might lose its 
original tongue, and in its stead adopt any foreign one. The language 
that bad been the vernacular of the Jews for three thousand years hud 
ceased to be so for two thousand years, and the descendants of those 
who spoke it were now speaking an infinity of foreign tongues, Euro- 
pean or Asiatic.' Languages which were derived from a single tongue 

of Italy had superseded the many native languages which were e 

spoken in Spain, in Trance, and in Italy itself. A language of Ger- 
man origin had nearly displaced not only all the native languages of 
England and Ireland, but the numerous ones of a large portion of 
America. Some ehjht millions of negroes were placed in the New 
World whose forefathers spoke many African tongues. It necessarily 
followed from this argument that when man first appeared on the 
earth he was destitute of language, and each separate tribe of men 
framing a separate one, hence the multitude of tongues. That the 
framers were arrant savages, was proved by the lact that the rudest 
tribes ever discovered had already rompleled the task of forming a 
perfect language. The languages spoken by the grovelling savages of 
Australia were so, and were even more artificial and complex in 
structure than those of many people more advanced. The Bret rudi- 
ments of language would consist of a few articulate sounds by which 
to make known their wants and wishes; and between tluu time and 
their obtaining completeness, probably countless ages had passed, even 
among the rudest tribes. In every department of language we find 
evidence of the great antiquity of man. The Egyptians must have 
attained a large measure of m ilizution before they had invented sym- 
bolic or phonetic writing, and yet these were found on the most 
ancient of their monuments. The invention of letters bad been made 
at many different points, extending from Italy to China — a clear 
proof that civilization had many independent sources; but, such was 
everywhere the antiquity of the invention, that we could hardly in 
any case tell when or by whom it was made, though made in a hun- 
dred separate places. Epochs or eras, depending, as they must 
necessarily do, on the art of writing, were, of course, of still later 
origin. They were all, indeed, of comparatively recent origin. The 
■lews, Egyptians, Assyrians, and Persians had none at all; the Greek 
epoch dated only 77ti and the Roman 753 before Christ. The old- 
t epoch of the Hindus made the world, and of course man, up to 
e present time. 3,S72,!)f;u years old. That was known to be a tiibli- 
n from faithless brains. "The oldest era of the same [wople tliat 



had ai] air of authority, that of the Buddha, dates n-ll years before 
Christ. The era of Vikramadltzti. of l.n-1 ter atithonteih . dales but 57 
years before Chris!.; and that of Snka, probably iimiv authentic, only 
7H years later lh:iu our own. The Chinese mode of reekouing was 
by cycles of sixty years, making the first year of the first cycle COr- 
respond with the year belbre Christ 23!) 7. Even tliis, if it could be 
relied ou, would only carry us back to the time when the Chinese, a 
people [liar i'd, like the Hindus, under vet-y i.uiiirvorahlc circumstances, 
for development, had already attained a cii ili/.atiou which gave them 
the power of recording events, while it took no account of the long 
ages which must have elapsed before. After noticing the structure of 
various languages, and observing that there were many languages of 
simple structure, just as primitive as those of complex formation, the 
writer observed, that it appeared to him the structural character 
whieh languages originally assumed, would, in a great measure, he 
fortuitous, and" depeurl on the whim or fancy of the first rude founders. 
Adam Smith, and he thought justly, supposed that the first rude at- 
tempts wot fid consist in giving names to familiar ol.ji.-rts, that is, in 
11. naiier nouns substantive Adjectives, or words expressing quality, 
as of a more abstract nature, would necessarily be of later invention; 
but. verbs must have been nearly coeval v. ith urn.ii is ; while pronouns 
he considered as terms very abstract and metaphysical, and as such 
not likely to have existed at till in the earlier period of language. 
"Number," Adam Smith said, '-considered in general, without any 
n hit ion to any parllriilar set of ohjerts numbi'ivd, is one of the most 
abstract, and metaphysical irlcas which the mini! of man is capable of 
forming, and consequently is not an idea which would readily occur to 
rude mortals who were ju-t In ■ginning to iiirm a language." And the 
truth of this view of the formation of numbers was eorrok, rated by 
our observation of rude languages, in whi.-li tin- pr, ,oi-ss seemed, as it 
were, to be still going ou under our eyes. Among the Australian 
tribes, " two," or a pair, mrulc the extent of their numerals. Other 
tribes had ndi arced to em nit as far as live and ten. Malayan nations 
had native numerals extending to a thousand. The two bands aud 
the ten fingers seemed to ha v.; hem the main toils to the ibr [nation of 
the abstractions which Adam Smith considered so subtle; and this 
would account tor our finding the numeral fcale sometimes binary, 
but generally decimal. However great the difiieulty of constructing 
languages, there was mi dim! it I hoy were all com pit- red, and that by 
rinle savages; and the Sanskrit language, in all its complexity and 
perfection of structure, was spoken and written at. least three thousand 
years ago, by men who. eompaii-d "ith their posterity, were certainly 
barbarians. The diseovery of the art of writing implied an ndvam-ed 
State or civilization, the fruit of very long lime : and from the sketch 
lie had given of the formation of language, the conclusion was, he 
it — [glit, inevitable that tire birth of man was of vast antiquity, 

THE FUTITKE OF THE HUMAN RACE. 

Many geologist.- and naturalists, Ineliiditrj Aeas.-i/. think that it can 
be shown by auaioruii'al evidence that man is not only the lust an d 
hi o 1 1,' st. among the living heiii-s of I lie present: period, but that he is 
|iie last term of a series, beyond which there vj vie, oiafcfcTOi yu^iW 






kingdom is constructed, and that the only Improvement 

for upon earth, for the future, must consist in the development of 

man's intellectual and moral faculties. 

There is, however, another side to this question, and the opposing 
view is well slated in the following quotation from Mr. Page's recent 
workL..-rAe Past and Present Life of (he Globe." 

" It is true that man at present stands the crowning form of vital 
Mattence, but the facta of the past rive no countenance to the belief 
that lit shall remain the crowning form in future epochs. From tts 
dawn until now the great evolution of life has been ever upward, geo- 
fagfcsjjy speaking (and be it borne in mind we are treating the 
beat solely from a geological standpoint): shall it not continue 
upward still '! We etc no symptom of decay either in the physical or 
Tital forces of nature; and so long as these farces continue to operate, 
mutation and progress must inevitably follow. Man's own history, 
physical and moral, has been one of incessant change and progress. 
The features of different races, their mental qualities, civil systems, 
and religious belief*, have all less or more partaken of this mutation; 
and the dilli-renei! tli.it now subsists between the most intellectual, 
(.■itj-dwellin™, ma chine -making Anglo-Saxons and the men of the obi 
flint implements and boue caves, may be infinitesimally small when 
compared with that which may exist between the noblest living na- 
tions and races yet to be evoked. Unless science has altogether 
misrepresented the past, and the course of creation as unfolded by 
geology be no better than a delusion, the future must transcend the 
present, as the present transcends that which has gone before it. Man 
present cannot possibly be man future. Noble as he may appear 
his highest aspects, it were to Umit creative power and arrest its p 
gress to aver that man may not be superseded by another form still 
nobler and more divine. Physiologically, we cannot suppose that the 
homologies rif the vertebrate skeleton have been exhausted 
structural adaptations of man ; psychologically, we dare not 
against the correlation of a nobler intellect with a higher 
lion. On the contrary, in these ascending firm- the divine idea of 
moral perfection, though Inconceivably unattainable by created ex- 
istence:^, may be nearly and mure nearly approached, and stage by 
stage the loftiest ami holiest asjdra'ions of the present may lie come 
the realizations of the future. To speculations such as these, though 
lying fairly in the way of geological inquiry, science can do little more 
than merely indicate the hue of reasoning; and if they shall be thought 
to involve any question as to mini's rclii'ious beliefs and his hopes of 
a future life, on (his point also science is unite, and defers with humil- 
ity to the teachings of a higher philosophy." 

CO-EXISTENCE OP MAN WITH THE EXTINCT QUADRUPEDS. 

The following is an abstract of a communication recently read 
before the London Geological Society, by M. E. Lartct, " On the Co- 
*.eneo of man with certain Extinct Quadrupeds, proved by Fossil 
;s, from various ['leistoecnc Deposits, bearing incisions made by 
sharp instr 



c author, having for some time part made observations upon fos- 
sil bones exhibiting evident impressions of human agency, was re- 
quested by the F iv si ih: nt, who had examined the specimens indicated, 
to communicate the results of his researches to this society. 

The spiwimens rofi'rrcfl to an-:— 1st, fra riunuH uf ti.mis of Aurochs pxhililting 

2uly, a portion ofu skull of Mcgticeroa liiWriik-im, lii-arini; sl^ni flaunt marts of 

the mm II. it. Ion mid Hay inn of a l nt.v ,:L;iin annual. Tiiijm- were ol.nailli-ll firim 

tin' li) iv (■:■!. layer in rlii- etittiiu .il" l !i.' i :;ui;,l i|.. l'i hti i.--j. near I'liris, and 
tiei'll li l: .LI ■ ■■ 1 l.'V I'll, ill- ill III' IJ.i-s, ,11. /■:. .<..•:. >I..];n-s . ■ [' 1:<,- 1 -It ■■ I .'. /I ,-. ill i,/,-ii i"«.-r 
ill lllc saline llnno.-it HIT llnuri'il lie i.ini.T. ivlm f- c : 1 1 ■ ■ . n that tliey ll.nl Lint 



3dJy.. 
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ii. '. fr.im Hi.. MiiilH of AM.ievillc. an; n lar-n antler 

. icne„.«\> mifl uiii-tnil norm of ttio ic 

Jllilv. ItoiKs ■■!' tt!i. ■'■■■ ■'■■..' I'r .'.■ 'i-iiiiiiis IV" in M i l i . ■ 1 1 : .... ur. ni'iir 
flints worked liy tinin.iit lunula h:ivi.. limn found . :, ri.lv. I'urliuiin 01 iiorin 01 
AfigitCfro* from tin' liritisll lull's. In r--[,-i-. n.;i.. !..> tin' rriniiim of lilt! jfiyanllo 
-tot alludes lo lli'- i'l,i|..jn.nl . • li.,: .1 ..in- iiic.l, i.i.-nr-i li.iv.- I ii I'.noi I 



10 lalo of Mau inilii-.l.l.'il Willi remains rifrlio Meil-tMro*, 

... ll.ll .; fp.'.-ll H.-.-ll ...II an oak l|Vr I I. :i .'i:l.|l'.|-'n.|| J"i i T I ■ ^ t llf|JiH.llil 

. lit lilv. Iraiimeiils of Ijiiiu' edited.... I l,y 11. lJel, B :-i- from a depo.^r mar 
a. an. I i.-x tnl.i rin;.' evl.l.ai. e ol'h.u inn [,,.,.„ ,, :1 i-,i, i,.,| ,eii]i a sinoolli nieli.lli.; 
it lioln-s or niilloturs, witli a elisrp 



CLisi'l i-.l'-.-, iimuii III Alil.evitl.; inmlil supply. 

If, says the author, tin' presence of worked (lints in the gravel and 
sands of the valley nf tin; .Somuie have established with certainty the 
existence of mini at the time when tlio.se very ancient depusits were 
formed, the Li-aces of an iulciillotial operation on the bones of Rhi- 
noceros, Aurochs, Megncertis, Cm-us twmeiwnsh, etc., supply equally 
the inductive demonstration nf Lin; contemporaneity of those species 
■with the human race. M. Lartet points out that the Aurochs, 
though still existing, was contemporaneous with the Elepha.% primi- 
genius, and that its remains occur in pre^laciul deposits ; aud, indeed, 
that a great proportion of our living mamm iters have been contem- 
poraneous with E, firiml.geiii.ii-i mi 'I It. lirimrhiii-in, the first appearance 
of which in Western Europe must have been preceded by that of sev- 
eral of our still existing quadrupeds. 

The author also remarks, that then, is good evidence of changes of 
level having occurred since man began to occupy Europe and the 
British Lies, yel they- liavc not amounted to entaslTOphes so general 
as to affect the regular success-inn of nn_ r ai]i/.ed beings. 

Lastly, M. Lartet announced that a lliut hatchet and some flint 
knives had lately been discovered in company with remains of ele- 
phant, aurochs, horse, and a feline animal, in the sands of the Par- 
isian suburb of Grenelle, by M. Gosse, of Geneva. 

TBE KJUOUENMODDINGS OF DENMAJtK. 

This term (derived 1mm Kjhnhr.n, kitchen, and modding, a refuse 
heap) is popularly applied to the very interesting ileposils from which 
an immense iiiuiilnT of an-ha'olijirierd and natural history specimens 
have been obtained and placed in the celebrated Museum of Northern 
Antiquities at Coponuatieu. Much attention has been of late years 
bestowed on the extensive peat bogs of Denmark, on account of the 
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n of peat three feet square r-oiituiiiH si>me specimen of ancient work- 
manship. Mr. John I.iililjiM-k. ill' England, in a recent oumlwr of 
tin? ISi-lliuli Nii'urtil Hifior;/ llf-innr, gives a (let ailed account of the 
resells ni'lhe invc-tigalious ill" Danish archaeologists. In are-cent visit 
by him to these ancient Danish dusl heaps, many intcn-sl in^ speci- 
mens of animal remaina, shells, bones, etc., were collected. Oi' human 
implements, they discovered Hint axes, saws, chisels, etc., and amall 
pieces of coarse pottery, etc, Numerous human skeletons wei o found 
in tumuli. The skulls were round, resembling those of tbe Laps. 
Mr. Lubbock considers that the com) try must have been inhabited 
several i tnni.~ri.iiil years before the Christian era. He adds, no flint 
implements have yel been found in Denmark resembling those occur- 
ring in the drift near Abbeville and Amiens. Not only does tin: dif- 
ference in workman ship, out also the absence of any trace of the 
elephant and rhinoceros with the human remains hi Denmark, ami 
their well-til tested presence in Franco in the same strata with the 
flint implements, tend to prove the greater antiquity of the latter. 
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Mr. Eikfeldl, the Principal Assayer of the United States Mint at 
' '' 'nlphia, has lately imnlc several interesting examinations tend- 
sliow the very wide distribution of gold. Passing over the 
evidence rca| ice ling its presence in various galenas, in metallic lead, 
cupper, silver, antimony, etc., we cite the following, perhaps tbe most 
curious result of all. Underneath the paved city of Philadelphia 
there lies a deposit cif clay, whose area, by a probable estimate, would 
measure over three miles square, enabling us to figure out the con- 
venient sum of ten Sipiarc miles. The average depth is believed to 
be not less than fifteen feet. The inquiry was started whether gold 
-was diffused in this earthy bed. From a central locality, which might 
afford a fair assay lor the whole, ihe cellar of the new market-bouse 
in Market Street, near Eleventh Street, we dug out some of the clay 
at a depth of fourteen feet, where it could not have been an artificial 
deposit. The weight of one hundred and thirty grammes was dried 
and duly treated, ami yielded one-eighth of a milligramme of gold, 
— a very decided quantity on a fine assay balance. 

It was afterwards ascertained that the clay, in its natural moisture, 
loses about fifteen per cent, by drying. So that, as it lies in the 
ground, the clay contains one part gold in 1,224,000. Tins experi- 
ment was repealed upon clay taken from a brickyard in tbe suburbs 
of the city, with nearly the same result. 

Iu order to calculate with some accuracy the value of this body of 
wealth, we cut out blocks of the clay, and found that, on an average, 
a cubic foot, as it lies in the. ground, weighs one hundred and twenty 
pounds, as near as may be, making the specific gravity 1.SI2. Tim 
assay gives seven -ten I lis of a grain, say three cents' worth of gold, to 
the cubic foot. Assuming the data already given, we get four thou- 
sand one hundred and eighty millions of cubic feet of clay under our 
streets and houses, in which securely lies one hundred and twenty-sis 

llions of dollars. And if, as is pretty certain, the corporate limits 
'' the city would allbrd eight limes this bulk of clay. 
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gold titan has yet been brought, according to the statistics, from Cali- 
fornia and Australia. 

It is also apparent that every time ;i cartload of clay is hauled out 
of a cellar, enough gold goes with it to pay for the carting. And if 
the bricks which front our houses coul 1 have brotivht to their surlace, 
in tho tbrin of gohl leaf, the amount of gold which they contain, wo 
should have the glittering show of two square inches on every brick. 
— Am. Phil. Society Proc. 

CLEAVAGE OP THE DXAMOHD. 

Although the diamond is so hard, it is very easily broken; and, 
indeed, by a particular knack, it may even be cut with a common 
penknife. This apparent anomaly is due to what is called its cleav- 
age, a result of tlie crystalline structure. Many well-known sub- 
stances — as slate, for example — split or cleave with peculiar facility 
in certain definite directions, while they offer considerable resistance 
to fracture in all others. The diamond lias this property, cleaving 
easily in no less than four directions, parallel to the surfaces of the 
oi'li'lierlric crystal ; and, tin- re tore, wlien mm locate force is applied in 
either of these ways, the stone splits into pieces. Pliny, mentioning 
the gri at hardness of tlie diamond, states that if laid upon an auvil, 
and struck with a hummer, tlie steel would sooner give way than the 
stone. This assertion is a matter of popular belief in the. present 
day, hut wc would in.it recommend any possessor of a good rhamnnd 
to try the experiment. The chances of some of the forces acting in 
the cleavage directions are no great, th.it the stone would in all pro! la- 
bility ily to pieces under the first Wow. The truth is, that Pliny 
referred not to the diamond, lint to the iHtpjiltiri.', which, though less 
hard than the diamond, cleaves only in mm direction, and might, 
therefore, withstand the test named. The cleaving property of the 
diamond is made useful in two ways in the manufacture: first, by 
splitting the stones when ihey contain llaws, and, secondly, in the 
preparation of diamond powder. When a rough diamond is Bcun to 
contain a defect, of sufficient exte.nl. to depreciate its value as a single 
gem, it is split in two. precisely at. the llaw, so as to make t no sound 
atones. This is a very simple operation in appearance, done in a few 
seconds, but it requires an amazing amount of skill to do it properly. 
The workman, by a sort of intuitive knowledge, gained by long expe- 
rience, knows, on a careful inspection of the stone, the exact direc- 
tion which a cleavage plane passing through the llaw will take. 
Tracing this plane, therefore, to the exterior, be makes on the edge 
of the stone, precisely in the same spot, a slight nick with another 
diamond. lie then places a small kuiie in that nick, gives it a light, 
tap with a hammer, and the stone at once cleaves in two, directly 
through the flaw. This operation, in daily practice in the Amster- 
dam diamond works, is one of the most elegant aud instructive pro- 
cesses in the whole range of mineralogy. It is reported that Dr. 
Woliaaton, celebrated as almost the originator of the science of crys- 
tallography, once made a handsome sum by purchasing a large llawed 
iliainoui, at a low price, and subset^ cully i\Wv\» A itoSn tW&« 










sound nmi valuable stones, the principle of the operation not beuif 
then generally known. 

COKIOtTS MINERAL DEPOSIT IN NEW ZEALAND. 

Ever since the settlement fit' New Zealand by Europeans their at- 
tention has been daily failed to the pceulias-ities of a kind of metallic 
sand along the shores ni' New Plymouth, in Taranaki. This -and has 
tlio appearance of fine steel filings, and if a magnet be dropped upon 
it, ami taken up again, tin! instrument will be found thickly coated 
with the iron grannies. The place where the sand abounds is along 
the base of Mount E^mont, an extinct volcano; and the deposit ex- 
tends several miles along the coast, to the depth of many feet, and 
having a corresponding breadth. The geological supposition is 
this granulated metal !i:is hern thrown nut of the volcano, alon; 
base of which it rests, into the sea, and there pulverized. It has 
looked upon for it long time n.s a geologieal rnrio-ity. even to the ex- 
tent of trying to smelt some of it ; hut, ;i (though so many years have 
passed since its discovery, it 13 only recently that any attempt lias 
been made to turn it to a practical account ; in fact, the quantity is 
so large that, people out there looked upon it as utterly valueless. It, 
formed a standing complaint in the- let furs of all emigrants that when 
the sea breeze was a little up they were obliged to wear veils to pi 
vent being blinded by the line sand which stretched for miles alo o 
the shore. Captain JInrsliead, resident in the West of England, was 
so much impressed with its value that he went to New Zealand to 
verify the reports made to him in this country, and was fortunate 
enough to find them all correct. He smelted [lie ore lirst in a cruci- 
ble, and subsequently in a furnace ; the results were so satisfactory 
that lie immediately obtained the ueeessary grant of the sand from the 
government, and returned to England with several tons for mort 
elusive experiments. 

It has been carefully analyzed by several well-known metallurgists, 
and has been pronounced to be the purest ore at present known : it 
contains 88.-1.) of peroxide of iron. 1 1.43 of oxide of titanium, with 
silica, and only .i 2 of waste in 100 parts. Taking the sand as i 
on the beach and smelting it, the produce is 61 per cent, of in 
the very finest quality ; and, again, if this sand be subjected to what 
is called the cementation process, the result is a tough, first-class steel, 
which, in its properties, seems to surpass any other description of that 
metal at present known. 

EVOLUTIONS OP AMMONIA FROM VOLCANOES. 

At the last meeting of the British Association (18G1), Dr. Dan- 
bury, in a paper on the above subject, stated that the phenomena had 
been ascribed by Bisrhof tn the d'eei imposition of bituminous waters 
by volcanic heat : by Bunsen, to the lava flowing over herbage and 
disengaging its nitrogen in the form of ammonia ; and by himself, to 
the direct union of hydrogen and nitrogen in the interior of the earth 
under an enormous pressure. Now, however, that Wiihler litis shown 
the affinity which subsists between nitrogen and certain of the n 



and simple combustibles, some of which, as titanium or boron, com- 
bino with it directly with such aridity that the onion is attended with 
coml mstton, ami 1ms also proved that the nitrides formed an.' decom- 
posed by the hydratcd alkalies, ammonia living thereby generated, — 
it had occurred t.n the author that a more probable explanation of the 
occurrence of ammonia in volcanoes might be aflbrded by supposing 
such combinations to lake place Jn the interior of the earth, and to be 
subsequently decomposed by the alkalies which Lire usually present 
wherever volcanic action is taking place. In confirmation of iliis 
view, he appealed to a lafe observation made at Naples, namely, that 
metal lii- titanium hnd been lbund evolved from the crater of Vesuvius, 
* ing a late eruption. 

EABTHQtTAKE9 AND VOLCANIC EErJFTIONS FOR 1881. 

The moat serious earthquake of (he year occurred in the night of the 
20th of March, ovcrwhelminc. the ci:y of Mendn/n, in the Argentina 
Republic, Smith America. Mendoza is iu lat. ;12° S3' S., Ion. G9° (1' 
"W., and is about 2EI00 feet above the sea on the eastern slope of the 
Andes. The shock is said to have conic from the north, followed by 
another from the south, and to have lasted only about live seconds, in 
which brief time nearly the whole town was utterly laid waste, and 
from 8000 to 12,000 lives wen' destroyed. Travellers among the 
Andes, in the district affected by the earthquake, describe the scene 
as awful: deep caverns were opened into (be bowels of the moun- 
tains, the mountain summits parted asunder, anil the earth in many 
places burst open like a bomb-shell, ejecting water and enormous 
■tones. 

The most important volcanic eruption of the year took place in 
an unusual locality, viz., on the east coast of Africa, on the 7th of 
Mar, from a heretofore uurceogni/.ed volcano at Djebcl Dnbbeh, situ- 
ated in about 13° 57' N. lat., and 41° 20' E. long. It was accom- 
panied bv loud shocks, resembling the discharge of artillery, and im- 
mense clouds of dust. The noises were distinctly heard at places 
nearly 400 miles apart, and the dust fell for si vera] davs over a vast 
extent of the Red Sea, and on the coast of Arabia. At Edd, on the 
AIji .-siiiian coast, a day's journey from Djebcl 1 lubbcb, the dust was 
kneo-deep, and its fall during (he first tiny caused total darkness. 
The eruption continued at intervals for three or tour days. There is 
no remembrance of any previous eruption. 

Vesuvius has also been extremely active during the past year. 

GEOLOGIC AT. BTTMMABY. 
Origin of Granite. —Interesting results of a microscopic examina- 
tion of granite have recently been published by Mr. Sortby, F. R. S., 
of England. It appears that by reducing granite by grinding and 
polishing to extremely 1 bin tdms. so as to render them transparent, 
like gold leaves, Mr. Sortby has discovered that this rock contains a 
large number of cells or cavities holding water or saline solutions; 
lieuce St may be interred, to the great satisfaction of the Neptunians, 
that granite was not, solely produced by the action of (ire, but that 
water bad a great deal to do with it. 
26* 
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Strang?, Illustration of tin- Movement* of Glaciers. — Some of our 
readers have douhttess heard of the tragic em! of August c Tairaz, 
Pierre Baltnat, ami Pierre Carrier, the throe L'hainounix guides who 
were swept from the Grand Plateau by an avalanche on Aug. 20, 
L 820, while making, or attempting, the ascent of Mont Blanc with 
Dr. Haminel and some Gencvese gentlemen. No traces whatever 
of these poor fellows had been discovered trout the moment of their 
destruction unit! within (lie past summer, when one of the bodies, im- 
bedded in the iee, lias been IoiiihI on (lie lower part of the Glacier 
des Bossons entering the valley. Professor Forbes has repeatedly 
told the Chaniounix guides that they might look out. for traces of 
thrir deceased comrades i ti the Lower Bossons in about forty to forty- 
five years after the catastrophe. He told Augusts Balinat in 1858 
to keep a lookout, as traces of the bodies might then be expected 
to present themselves from the glacier movement. 

Glaciers of Spitsbergen. — Mr. Lament, an English tourist, who 
has recently ni ride ti yacht voyage to Spitsbergen, thus describes a 
glacier seen by him in ion (be coast of that island : — "It is," he says, 
"the largest perhaps in the world. It has a seaward face of thirty to 
thirty-two English miles, ami protrudes in three great sweeping ares 
for at least five miles beyond (he coast line. It has a precipitous and 
inaccessible cliff of ice all along its face, varying from twenty to one 
hundred feet, in height ; pieces from the size of a church downward 
are constantly becoming detached from this icy precipice, and tumble 
into the »oa with a terrific roar and -plash, and of course render it 
highly dangerous to jjo near the base m a boat. The surrounding 
sea is always filled with these fragments of all sizes and shapes, ant 
many of them J have observed carrying large quantities of clay and 
stones imbedded in them. 

" This great glaeier is in three divisions. The. northern and south- 
ern divisions are each quite. smooUi and glassy, but the piece in the 
centre is broken up and rough, and jagged to a degree that is per- 
fectly indescribable ; at a little distance it exactly resembles a great 
forest of pine trees thickly covered with snow. 

" This pari of llic glacier must have undergone some great disl urb- 
ance, arising either from its sliding over a rocky bed, or from its 
being forced through a narrow ravine in the underlying hills. What- 
ever the disturbing cause may be, it is actively at work still, because 
we frequently saw enormous slices of the smooth division split up and 
cave in toward the disrupted part ; and there is a constant succession 
of tremendous booming reports, exactly resembling loud aud pro- 
longed thunder, proceeding from these cracks, aud from the whole of 
the rough part of the glacier in general." 

Elevations and Depressions of the Kivlh in Xni-lh America.— 

Gessner,in a recent paper before the Loudon Geological Society, 

some observations on tin- dillorenccs between volcanic uplifts of the 
land and the slow upward and downward shifting* produced by 
ehauges in the position of great parallel areas during long periods 
of time, proceeded to emmiei-alc evidences of local elevation and 
subsidence that he lias observed along the coast from the northei 
part of Labrador to New Jersey. 

Jn the south-eastern part of New Jersey, at Nantucket, Martha's 
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icyard, and Portland, submergence of the land is proceeding, lo- 
cally, at tlh' rati 1 ol' probably four feel in sixty years. In New Bruns- 
wick, ai St. John's, the land has been elevated; at tin: Gi'and Manan 
Island and tlie Great Tantamau Marsh, there lias been subsidence. 
At Bathurat, anil on the opposite coast, ol' Lower Canada, the land 
seems to be rising. Jn Nova Scotia, near the Bay of Fundy and 
Minea Basin, there ia subsidence; ira the southern side, however, 
there are signs of elevation. The sea rapidly encroaches upon Louis- 
berg, in Capo Breton; and in Prince Edward's bland, also, submer- 
gence of the laud is taking place. 

The Swiss Geological Strata in the form of C form the subject of 
an interesting paper recently published by Professor Strada, of 
Berne. He expresses the opinion that all the facts considered lead 
him to recognize an immense lateral force, the action of which has 
been propagated from the axes of the Central Alps to the borders of 
the chain. This force dues not appear to be in direct relation to the 
'*" lasses, but is rather due to the origin or enlargement of the 
of the earth's crust, by which all tin; zones of the Swiss 
Central Alps, composed of serpentine and metanmrphie schist, etc., 
have been brought to light, in the same manner as a button forces the 
rides of a button-hole when passed through it. 

Rigidity of the Earth. — Dr. Joule, in a recent communication to 
the London Geological Society, in reference to speculations on the 
thickneaa of the earth's one r, staled that he had some time ago re- 
ceived a letter from Professor Thomson, giving an account of the 
progress of investigations calculated to throw light on this interesting 
subject. Professor Thomson finds that- the equilibrium lunar tide in 
a solid glass globe, without, mutual gravitation, of the aame size as 
the earth, ia about live feet. Hence, from the phenomena of the 
actual tides of the ocean, it follows that the earth, aa a whole, ia more 
rigid than glass. The observations of Mallet with experimental 
earthquakes show that the earth's crust is many times less rigid than 
Hence Professor Thomson infers that the earth, as a whole, is 






o rigid than the roeka and strata on its surface. 



is of the Earth's Crust. — In a recent discussion in the Bos- 
ton Society of Natural History, Professor Agasr-iz remarked that in 
late general works eleven or twelve subdivisions ol' the earth's crust 
are given; D'Orbigny makes twenty-seven ; but la: (Agassis) was pre- 
pared to show tin- occurrence of at hast forty -eight succeaaive periods 
of change, with characteristic fossils found neither below nor above 
their respective beds ; the alleged identity of t'os>ils in diiferent strata 
was only apparent, and would be found ao on actual comparison of 
specimens. 

In the tertiary, aceordin 1 / so Mr Lyell, four or five per cent, of the 

eocene species pass on to the present period, nineteen per cent, in 

' icene, and about one-half in the pliocene ; this he regarded as 

r which would not. have been committed with a sound zodlo- 

, side. lie instanced /.'nstillnriii _fi.<suri!!», which had been 

I identical in several formations, as being easily recognized 

e distinct species on actual comparison of the specimens. 

e objected to Dcshnycs's principle of requiring equal and great (iiS- 

'n the determination of Bpceies, as Ytta*,i«civ£A wyaaSuSjaSft. » 
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ipecific different in one case might lie far greater than that required 
in another. The mastodon mid Klrjih<n> /irimu/riuu* are acknowl- 
edged In hi' extinct, and lie saw mi reason why other ■■ . . 
animal kingdom pljuiild nut he exterminated by the same causes; he 
was convinced that careful examination would show that the lowest 
raollusks in the tertiary beds are as different from the present as axe 
the larger animals. 

The Great Falh of Zambesi, Southern Africa. — Dr. Livingston, in 
a recent letter to Sir 11. I. Murchisou, states that he greatly innler- 
rated, in his published " Travels," the magnitude of the Victoria Falls 
of the Zambesi River, which an: probably the most wonderful in the 
world. Their hreadlh, which lie hail e.-limated al about one thousand 
yards, is now ascertained to be at least one ihuusand eight hundred 
and sixty yards, with a sheer fall of three hundred and ten feot. 

Mim i- al I'rtitl'ft! if I ■ mil Britain. — Sir R. I. Murchison, in an 
address before the geological section of the British Association, 
(18111), thus stales the present yearly mineral production of Great 
Britain: — 

" We are now consuming and exporting about 80 millions of tons: 
of coals annually — a prodigious recent increase, and daily augment- 
ing. Of iron ore we. raise and smelt upwards of 8 millions of tons, 
producing 3,8211,000 tons of pig iron. Of copper ore we raise from 
our own mines 2;jti,lilP« tons, which yield ]u,9(iS Ions of metallic cup- 
per; and from our native metallic minerals we obtain of tin 6,695 
tons; of lead, (13,525 tons; and of zinc, 4,357 tons. The total an- 
nual value of onv minerals and coals is estimated al. i 26,333,573, and 
that of metals (the produce of the above minerals) and coals at 
£37,121,3181" 

Tin Ore from Maine. — At a recent meeting of the Boston Society 
of Natural History, Mr. Yerrill exhibited a piece of tin ore, from Mt. 
Mica, Paris, Me., which was part ol'a mass which originally weighed 
five pounds. lie stated that he had also found several smaller speci- 
mens, some beautifully crystal li/.ed, scattered through the mass of 
rock constituting the vein ; they were generally in contact with albite 
or quartz. 

Auriferous Veins. — As respects, auriferous veins, one teBet of geo- 
logical science has received ample confirmation in Australian experi- 
ence. Throughout the known world it has been found that auriferous 
veins arc, as a general rule, only very rich near I lie surface. They 
decrease rapidly in richness as they increase in depth, which is nut 
true of the veins of the baser metals. N'ow I he colonists of Victoria 
would not give due heed in this dictum of science, but, believing the 
contrary, they commenced extensive works on nearly every lode 
which had proved rich near the surface, and intended to prosecute 
deep mining thereupon. Uencc, in spite of science, a gold-mining 
fever arose, and unfounded speculation ra^cd far ami wide. The min- 
ing experience, however, of 1859-60 has warranted the truth of the 
scientific opinion, — or rather induction from numerous observations, 
— and has proved the lolly of popular presumption. Not a tithe of 
the mining companies formed in 1W59 are now in exislciici ; and 
" there are not six quartz veins in the colony of Victoria in which a 
quantity of gold has been obtained, at a depth of four bun- 
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drcd feet, to pay for the cost of extraction ; while in every gold-field 
in stall ''es can lie pointed to of mines, onre worked wiih great profit, 
now deserted on account of tlie poverty of the deeper parts of the 

Curious Mineral Formation. — Some ancient bronze implements 
recently dug up near Moskoivio, in Bohemia, have obtained considera- 
ble celebrity, not only from areiueologists, l.uit from students of natu- 
ral history, since on many (if them different, layers of malachite have 
been formed, from which an opinion may be arrived at of the con- 
tinuance on them of the action of Ik' carbonic-acidulated moisture. 
But still more interesting is the existence of the impression of a leaf 
upon one of the implements, showing the plainly indented outline* 
and filaments of one of the under sides of a leaf of tin.' Folium alpense 
of Linnieus. The formation of surli an impression on the perfectly 
even surface of the malaeliite was only possible whilst the malachite 
was forming as quietly as slowly, so that for every removed particle 
of bronze an atom of inahi. hire was substituted. It, must be assumed 
that it was only possible for such a process to have been completed in 
the slow progress of years — (lion sands af'ler I lie instrument had pro- 
ceeded from the hands of man. This implement is therefore of great 
importance for the archaeologist, as it. proves that instruments of 
bronze were used in middle Europe at an epoch stretching far beyond 
the period of historical research. 

Remains of tlm rtetiamui-iis from _\'nr Zealand. — At the meet- 
ing of the Britisli Association, ISlil, Prof. Owen slated that lie had 
obtained evidence, in the form of bones, from New Zealand, that 
the Plcsiosaurus existed in the mesozoic age, in the present region 
of the PaciQc, as well as in the Northern Hemisphere. 

Geology vs. Sugar I't'Jiiiinf/. — During I lie pasl year, in the vicin- 
ity of Tschernigolf, Russia, the complete skeleton of a largo mam- 
moth was discovered. Unfortunately for science, a sugar-re Bncij< 
was in full play in the adjoining village, and tlie remains of the ani- 
mal, which would have been the treasure of any museum, found a 
second grave in (he Ixme-blaek i'uriuecs of tin- manufactory. One 
tooth only found its way to the Imperial Museum of Moscow. 






HOW THE CHINESE MAKE DWAEF TREES. 

We have all known from i-liiltilu.mil how the Chinese cramp their 
women's Feet, and so manage to make them -' keepers at home." but 
how they contrive In grow miniature pines and oaks in flower-pots tor 
half a century has always! been much of a secret. It is the product 
chiefly of skilful, long-con! inued root-pnuiing. They aim, first and 
last, at the sent of vigorous growth, endeavoring to weaken it as far 
as may consist wills tin; preservation of lilc. They begin at the be- 
ginning. Taking a young plasit (say a seedling or cutting of a 
cedar), when only two or throe inches high, they cut off its tap-root 
OS soon as it has oilier rootlets enough to live upon, and replant it in 
a shallow earthen pet or pan. The end of the taiwoot is generally 
made to rest on (lie bottom of tin' pan, or on a flat .-lone within ii. 
Alluvial clay is then put into the pot, much of it in bits the size of 
beans, and just enough in kind and ijnasititv to furnish a scanty nour- 
ishment to the plant. Water enough is given to keep il in growth, 
but not enough to excite a vigorous habit. ISo, likewise, in the appli- 
cation of light and heat. As the Chinese pride themselves also On the 
shape of their miniature trees, they use strings, wires, and pegs, ami 
various other mechanical contrivances, to promote symmetry of habit, 
or to fashion their pets into odd fancy figures. Thus, by the uso of 
very shallow pots, the growth of the tap-roots is out of the question; 
by the use of poor soil, and lililc of it, and little water, strong growth 
is prevented. Then, too, the top and side roots, being within easy 
reach of the gardener, sire shortened by his pruning knife, or seared 
with his hot iron. So the little tree, finding it-elf headed on every 
side, gives up the idea of strong 
growth enough to live and look 
leaves becomes more and more stunted, I lie buds and rootlets 
diminished in pnipni-fiiiii, and at length a balance is established be- 
tween every part of the. tree, milking it, a. dwarf in all respects. In 
some kinds of trees this end is reached in three or four years; in 
others ten or fifteen yt-iirt- are necessary. Such is fancy horticulture 
among the Celestials. — Scottish Farmer. 

IMPOETAST USB OF SEAWEED. 
M. E. Lenou has presented a report to the Paris Academy of 
i on the employ m cut of seaweed, applied in layers against the 
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thin walls of habitaiions, to prevent sudden variations in and excess 
of temperature. The marine alga*, such us wan-rack, iu.iv bo tenm-d 
a sea-wool, wliii-h has I his advaniagc uvir ordinary wool, that it does 
not harbor insects, and undergoes mi change by dryness or humidity, 
provided it be not exposed to the solar rays: in that case, it undergoes 
a complete transformation — tVom being brown and flexible it be- 
comes white and almost rigid. In the dark, on the contrary, it in un- 
changeable, unlennentable. im putrescent, uninflammable, and unat- 
tneknble by inseets. At first it has the objection of being bygmmatic; 
but a single washing in fresh water removes (he salt, and Ihen its 
properties become so bcnetiei.al. that a celebrated architect has styled 
it the " flannel of health tor habitations." It has been applied suc- 
cessfully between the (iles and ceiling of a railway station, also in a 
portable bouse ititi -tided tin- the use of officers at the camp of Chalons; 
also double panels, the intermediate space being filled with seaweed, 
have bee 1 1 prepared tin- tile construe? inn „|' leni["irarv barracks at the 
Isle of Reunion. The Consulting Committee of I'ublie Health, the 
Society oi' Civil Engineers, the Cuiiueil !br Civic Si rue tu res, ef*;., 
have expressed their appruial 01' [he judicious euiplnviiiont of the 
marine ulg.-e, and state that the popularization of this process will be 
of great service in dw id ling*. c-nc, hilly in those of the humbler class, 
as it renders them both more agreeable and salubrious. 

WHAT AKE JUTE AND GUNNY-BAtiS ? 

The word "jute " is derived from the Bengalee term Chuti, which 
means false or deceptive, on account of the fibre having the appear- 
anco of beautiful silk when it is exposed to the <un for drying. It 19 
the fibre of a plant which is very extensively cultivated throughout 
Bengal, and of wldeh there are several varieties. One of these 
species furnishes the gunny so well known it 



The word 
i Coroma 

del coast for the fibres of the Corcfrorux Qlitorim. These fibrea are 
made into the coarse cloth which we call gunny; also into cordage. 
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Jute is indigenous to the soil of India, and has been cultivated by 
the natives for centuries. The manufacture of gunny-bags, or chnt- 
ties, as they are called, gives employment to tens of thousands of the 
poorer inhabitants in Bengal. " Men, women and children," says Mr. 
Henley, " find occupation therein. Boatmen in their spare moments, 
husbandmen, palanquin -carriers and domestic servants — everybody, 
in fact, being Hindoos (for Mtissulmen spin cotton only), pass their 
leisure moments distaff in hand, spinning gunny twist. Its prepara- 
tion, together with the weaving into lengths, forms [lie never-failing 
resource of that most, humble, patient and despised of created beings, 
the Hindoo widow. This manufacture spares her from being a charge 
on her family ; she can always earn her bread. Among these causes 
-will be discerned the very low prices at which gunny manufactures 
are produced la llengal, and which has attracted the demand of the 
whole commercial world. There is, perhaps, no other article so uni- 
versally diffused over the globe as the Indian gunny-bag. All the 
finer aiid long--,taplcd jnte is reserved Vov Uva tvpsrt, Visit, va-^ftHsSa 






it bears a comparatively high price. The short staple serves for the 
local manufacturers; and it may be remarked thai a raven weight 
gunny-bags may be purchased at about the same price as a simil 
weight of raw material, leaving no apparent margin for spinning and 

Dr. S. Forbes Watson states that 300.000 tons of jute are gro' 
India, of which upwards of 100,000 tons are exported as gunny-bags, 
besides 40,000 tons in the raw state. The production admits of 
limited extension. 

The demand lor gunny-hags if so great that a Loudon company 
established a large manufactory in Calcutta for their manufacture, 
anil about £30t>,i.ii)ii lias been already expended. Immense numbers 
are used in the Bombay and Madras Presidencies, and in Penang, 
Singapore, Batavia, and the whole of tlie Indian Archipelago, for 
packing pepper, codec, sugar, etc. ; on the west coast of South Amer- 
ica for nitrate of soda, borate (if lime, nonius of silver, etc.; ii 
Brazils for copper and cotton, and in the United Slates for packing 
col ton ; in fact, it is superseding all other materials for this purpose. 

Each gunny-bag weighs on an average two pounds. Gunnies, i 
pieces of guiiriv cloth, are usuallv thirty yards long, and weigh about 
six pounds. From 6,000,0011 to 10,obo,o00 gunnies, besides some 
thousand ready -made bags, are exported annually from India, chiefly 
to North America; 4, 0(io to 5,000 tons of fibre and rope mat' 
■unn, a similar fibre, are also shipped yearly. 

The whole supply of jute to this country comes to us through Cal- 
cutta. Cargoes are usually coin pitted with it. It is used in every 
town in the I'niicd Kingdom, and for a great variety of purposes. It 
has long been extensively employed in iliQ manufacture of coarse 
poods, such as cheap carpeting?, bags, sacks, etc. The high price of 
flax of late yeans has also led to its extensive, use in yarns hitherto 
purely flax or tow. It is mixed with the cotton warps of cheap 
broadcloths, ami also with silk, anil from its lustre can scarcely be de- 
tected. In Dundee, Scotland, especially, it is employed in the manu- 
lail.inv of' many fine lul 'lies, am! (lie ijiiauliry u™ imported into that 
place is estimated at to, (too tons annually. The total imports of this 
fabric have increased rapidly of late years. 

THE HEATHER A NATIVE OF THE UNITED STATES. 

Quite a sensation has been created among botanists during the past 
summer (1801) by the discovery of plants of the Scotch heather 
(Cnlluna vulgaris) growing wild in the vicinity of Boston. It has 
he en supposed that no true Ericacem were indigenous to America, 
though the large anil hiidily ornamental family of ErirnceiF. is abun- 
dantly re [ire sen ted by our beautiful native :\-n<lrtii»>:tlns, Cassandra, 
Ejiij/ita, Cnsfiojic, Ckllim. and many other allied plants. 

The only locality iu which the heather has been found is m the 
town of Tewksbury, about five miles south-east of Lowell, and 
twenty miles uortli-wcsl from Boston. Examination by Prof. Asa 
Gray and others seem- to leave little room for doubt that the plant in 
this locality is indigenous, although the only one known in the United 
States, May not, however, the haatuM have ouce existed in pro- 



fusion on this continent,, and have gradually "tier! out, owing to some 
inexplicable yet perhaps only slight climatic changes / May not this 
be the last vestige, or one of the last, of what was once an American 
heath? Every few years botanists are startled by the discovery in 
what were considered well gleaned loralities of new or very rare 
plautB, and we are forced to the coiielnsiun that the Ijotany even of 
New England ami the Canadas is not yet wholly known. The liotaui- 
cal interest of this discovery is ierv great, not only from its unexpected- 
ness, and from the new floral link by which il connects New England 
with the mother country, but also I 'rem iis hearing npon mooted ques- 
tions respecting the grognipfiieat di-iribiiliiin or diversion of species, 
Upon which distinguished naturalists are now at issue. — Si/liman's 
Journal, from a report to the Mass. Horticultural Society, by Edward 
S. Rand, Jr. 

BOTAincAi, 

Substitute for Gutta Percha. — At a late meeting of the French 
Academy of Sciences, M. Scries gave an account of the balata, a 
shrub which abounds in Guiana, and affords a juice which he asserted 
was superior, for many purposes, to gulta percha, Imt especially as an 
insulating material IW enveloping telegraphic wires. The milk or juice 
is drinkable, and used by the natives with cofit'c ; it coagulates quickly 
when exposed to the air, and nine.,! iiv : r;ui(aiieons!\ when precipitated 
by alcohol, which also dis-olves the resin of the hn'lutu juice. All the 
articles made with pitta peivha ran he made with i lie sa p of the balata, 
and it has no disagreeable smell. When worked up it becomes as sup- 
ple as cloth, and more flexible iliac gntta percha. M. Serres exhibited 
a numlier of iinieic- iiiaiiutiu-i med of Imhitu milk. Up to the pres- 
ent time it seems from M. Serres's account not to have become an 
article of commercial export. 

Neil} Canadian Dye. — Professor Lawson recently exhibited before 
the Botanical Soeiely of ('ana' la some sperimens of a new dye of great 
richness, prepared in I lie lalmralory of Queen's College, Kingston, from 
an insect, a species of coccus, found for the first lime last summer on 
a tree of common black spruce in the neighborhood of Kingston. This 
dye closely resembles the expensive cochineal {produced in warm 
countries only), which is used for dyeing wool and silk a permanent 
red, crimson, or scarlet. Unlike cochineal, the new dye is a native 
Canadian product, and capable of being produced iu temperate coun- 
tries. Having been but recently discovered, a sufficient quantity has 
not been obtained Cor a complete series of experiments as to its nature 
and uses; but the habits of the insect, as well as the properties of the 
dye, seem to indicate that it may bcr-onie of praetieal importance. In 
color tt closely resembles ordinary cochineal, having rather more of the 
scarlet hue of the (lowers of A duitis autumnalis, and no doubt other 
shades will be obtained. 

The yearly Pf»l union of .Y 'wotine in Tobacco. — It is stated that 
the tobacco crop of the world is iao.ono.odo kilogrammes (=5,512,500 
lbs, av.). Scblosing found in various tobaccos an average of about 
five per cent, of nicotine. It is clear, i lien lore, thai about twelve and 
a half million of kilogrammes (=2JM.-'M lbs.) of this poison are 
iuiimalh produced. As the speeilic gravity of u\cv>Utvk x.-i^ ■Stf^sSi'J 
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exceeds that, of water, iIiTh ipiiintity would Jail nearly one hundred 
thousand wine barrels, ami would give twelve and a Iialf gra&n 
(=293.025 grains) to every man, woman, and child on thc.glohe. 
n few drops will produce death, it is probably mui.1i within tin' mark 

to say, tliiit year's crop of nicotine could destroy every living 

creature on the face, of the globe if its proportion was administered 
in a single dose. 

Effect* of Nun-nth; aii-l Irritant Gases on Plants. — Mr. Living- 
iton, an English chemist, niter detailing several experiments on plants 
with sulphurous arid, hydrochloric acid, chlorine, sulphuretted hydro- 
gen, ammonia, nitrous oxide, carbonic oxide, and coal gas, remarks: 
"It will be evident from i he preceding experiments that gases divide 
themselves into two chesses as regards their action on plants, namely, 
into narcotic and irritant gases. This distinction, to whatever cause 
traceable, is as real in the case of plants as in that of animals. When 
enbjected to the influence of a narcotic gas, the color, it was observed, 
ver became altered, and the plants looked as green and succulent 
the end of the experiment as at the beginning. Whenever the 
rat began to droop, (hough removed to a iinving-lnvl and watered, 
In no instance did il recover, hut. died down even more speedily than 
it would have done if left to the continued action of the gas. In one 
word, narcotic gases destroy the life, of the plant. With irritant 
gases, on the other hand, the action is more of a local character. 
The tips of the leaves first liegin to be altered in color, and the dis- 
coloration rapidly spreads ever t.ho whole leaf, and, if continued long 
enough, over the whole plant; but if removed before the stem has 
been attacked by the' gas, the plants always recover, with, however, 
the loss of their leaves. In a short time they put out a new crop, and 
■ecm in no way permanently injured; but of course, if repeatedly sub- 
jected to an atmosphere of irritant gns, the plants were destroyed." 

Fruit I'riiitini). — At Vienna, lor some time pust. fruit-dealers have 
■old peaches, pears, apples, apricots, etc., ornamented with armorial 
"esigns, initials, names, etc. The impression of these things 
in a very simple manner. A fine fruit is selected at the 
U beginning in ripen, thnt is, to take a red color, and pa> 
,in which the designs are neatly cut: out, is affixed. After awhile 
envelope is removed, and the. part of the fruit which has lwen cov- 
ered is brilliantly white. 

The Camphor Tree. — K. C. Kendall writes to the Working 
Farmer that this valuable tree can be as easily cultivated in ' 
United States as ebendu-re. Il is fpiite. as hardy in its habits as 
of our apple-trees. There is perhaps no re;ison why it should not 
Cecd well wherever the apple-free will grow. It is indigenous t( 
parts of China, Japan, Formosa, Buimah, Chinese Tart.arv, and flour- 
ishes even as far north as the Ainoor country; but is found in the 
greatest abundance! along the eastern i-njst of China, between Amoy 
and Shacghae. In the districts of Km uagi uug cud Full -hi en. il umws 
in dense forest*, the trunks attaining a size equalling that of any of 
onr North American forest trees. The camphor gam of commerce 
does not in any ease exude from the tree, us has been bo generally 
supposed, but is obtained from the leaves, twigs, and smaller roots, by 
distillation. Like all other highly aromatic seeds, those of the Laurus 
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:amphora very soon lose their vitality, and it is doulrtful if tiejr 
would germinate after the Uifino of time requisite to bring them to this 
country ; but as the tree itself is so tenacious of life that to kill it is 
a semi-impossibility, and as fine healthy plants are always readily 
obtainable at Hong Kong or Anioy, there would bo no difficulty in 
introducing them here. 

Insect Powder. — Persian Insect powder, which, when originally 
introduced, consisted of the Mower buds of Pi/reihrum riirniam and 
P. roaeum, as it occurs now consists in nine-tenths of the buds of P. 
corymliosum W., the remainder being made up of other Pyrethra, P. 
tenui folium, or a variety of the P. corymbosum, partly of a Caucasian 
variety of ,1 nthemis arvensis. 

Similar properties belong to the Mowers of Anthemis nobilis, Matri- 
caria chain om'd la, Achillea nobiiis, Pyrethrum tanaeet urn, though in 
a smaller degree. The age of these powders has great influence on 
their efficacy ; they should always !><■■ as ftvsh n- pr.s-ihle. 

Preservation of Cut Flowers. — A recent English horticultural 
writer gives the following information for prolonging the beauty of 
cut flowers: — 

" For keeping flowers in water, finely-powdered charcoal, in which 
the stalks can bo stuck, at the bottom or' the vase, preserves them sar- 
:ngly, and renders the water free from any obnoxious qualities." 
cut flowers have faded, either by being worn a whole even- 
one's dress, or as a bouquet, "by cutting half an inch from the 
of the stem in the morning, and putting the freshly-trimmed end 
ttly into quite boiling water, the petals may be seen to smooth 
" to resume their beauty, often in a few minutes." Colored 
carnations, azaleas, roses, ami geraniums, may be treated in 
way; white flowers turn yellow; the thickest textured flowers 
nd llie most, although azaleas revive wonderfully. "1 have seen 
rs thai had lain the whole night on a table, after having been 
for hours, which at. Uvaklii-t nc.vt morning were renovated by 
s of a cupful of hot water." Carnations and some others " keep 
fresh after this treatment almost as long as they would have done if 
they had been newly gathered." 

Benzine ( Benzole) for Plants. — The London Gardener's Chronicle 
Ives the following advice respecting the deslnictr ■:: of insects on 
'" 's: "As our houses ami gardens are always more or less in tested 
vermin, it ia satisfactory to know that benzine, an article In- 
sufficiently well known as a determent, is no less efficacious as 
" ' insecticide. One or two drop- are sufficient to asphyxi- 
redoubtable insect pest, be it beetle, cockchafer, spider, 
slug, caterpillar, or other creeping things. Even rats ami mice wilt 
speedily decamp from any place sprinkled with a lew drops of the 
potent benzine. 

To check the Warping of Plants. — The face of the planks should 

cut in the dirc-hon which lay from east to west as the tree stood. 

..this be done the planks will warp much less than in the opposite 

direction. The strongest side of a piece of timber is that which in its 

natural position faced the north. — Dinger's Pol if lech. Jour. 

The Woods best suited for Ship-Bvitilifiy.— At the last meeting 
of the British Association "(I** 1), Prolessnv'CaUMt&Wi.U'.vi'CvaS.WNa^ 
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recently made investigation a into the qualities of several woods to 
ascertain which was the best lor ship-building 1 1 1 1 ri joscs. "If English 
oak," he said, " lias liil herto stood so high, i( must have been owing to 
our ignorance (if 1 1n- valiinblc properties of some of the woods grown 
in tropical climates, in which the soluble and highly decomposable 
tannin of oak is replaced in .->mr instances by resins, and in others by 
substances similar lo caoutchouc. This is I In- ease with East Indian 
teak, Mora wood, Santa Maria and Honduras mahogany, which give 
tnem great advantages over oak when used for ship-building." 

The liability of dilicivnf. woods to dry-rot were arranged by Dr. 
Calvert as follows; Unseasoned oak, rapid; seasoned, moderately 
rapid; African teak and Honduras mahogany, limited; Mora wood, 
Santa Maria mahogany, and Indian teak, no tendency whatever to 

It was also observed by Dr. Calvert that oak which was felled i 
summer contained but little tannin and a great deal of gallic acid, 
while that felled in winter was rich in tannin and contained very little 
gallic acid. 

Iron n* n Tunic in Horticulture. — According to ;i Belgian horticul- 
tural paper, a Mr. Dubrenil, acting, upon the experience that the 
leaves of a plant may be stimulated into a luxuriant growth by living 
moistened with a solution of copperas, applied a weak solution of this 
salt (half a drachm to a quart) to various kinds of fruit, at a tune of day 
when the same eould not be reached by the rays of the sun, and at 
three different periods before their maturity. The first so treated are 
laid to have grown to an extraordinary size. 

White Flowers. — M. Filhol, the celebrated French chemist, in a 
paper on the coloring mailer of Mowers, states that there are no flow- 
ers of a pure while existing. The Celebrated painter Redout uoiiecd 
this a long time since. Flowers which appear Ions white have nearly 
always a light-yellow, rose-colored, or blue tint. All these flowers 
become of a fine yellow when dipped in ammonia. Adds restore 
their primitive color. 

FEBBNNIA1 COTTON. 

Mr. R. C. Kendall, of Maryland, in a recent pamphlet, calls att 
tion to the existence, in Chili, S. A., of a species of cotton-bearing 
plant Or tree, perennial in ils nature, and capable of being grown 
with profit wherever Indian corn will ripen. Ilis first acquaintance 
with the plant or tree in question was made while exploring the cou 
of a little mountain stream, the Chipura, in Southern Chili. 
says: — " Doubling an abrupt turn in the course of the river, I came 
suddenly into lull view of an object, some two hundred yards distant, 
which presented the most magnificent spectacle I had ever seen — a 
perfect cone or pyramid of pure, brilliant snow, elevated at its base 
perhaps seven feet from the ground, upon a shaft of whilish bronze ; 
the whole structure cut clear and sharp against the dark wall of rock 
in the background. It resolved itself, as I drew near, into a most 
perfect specimen of the <,'<i^:/i>iuiii tirhoretan, the perennial eolton- 
"ree. Its foliage had long been shed, but ihe poll- remained, having 
dly burst, and turned out their spotless samples in almost perfect 
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, covering tin? entire rtmetim with a dense mass of spotless, 
.v cotton." The amount of cotton contained upon that single tree 

r. Kendall estimates at not less than one hundred pounds. 

Further investigations showed that (he spec Irs 01' (jussi/pium in ques- 
tion was widely distributed, and in general possessed the following 
characteristics : — In its native condition, and in high southern lati- 
tudes, its average si,! o ami altitude equal the medium peach tree of 
North America — say eight inches in diameter at two feet from the 
ground, and in height twenty feet; in its general structure more 
Dearly resembling tin: while mulberry than any other tree with which 
I am familiar. The leaves are abundant, distinctly denticulated, and 
of a glossy, silvery green. Flowers profuse, very double, variegated, 
and in size about a third smaller than the perfected hollyhock, the 
tree, when in full blown, presenting one of (lie most beautiful effects 
imaginable. The bolls at maturity are twice the size of those borne 
by the herbaceous plant, and wherever it approached the colder 
regions, I found the libre finer, and the length of staple increased. 

The perennial cotton-tree is propagated from seed, or more readily 
from cuttings simply thrust into the ground, and possesses this pecu- 
liar advantage in any country over the herbaceous plant. It may be 
planted out as an apple, peach, or pear orchard, and the. field cropped 
with any of the cereals, until the tree has reached its maximum 
standard. I found, says Jlr. Kendall, the finest specimens of the tree, 
bearing cotton of the longest staple and whitest, finest fibre, in a 
region where the snow lies three months out of the twelve; where 
the vicissitudes of climate are greater than they are in New England; 
and where not only the natives, but the furred animals, sometimes 
freeze to death. On the Atlantic side, tin; Goxsypium arboreum 
grows spontaneously, ami entirely hardy, as high as the parallel of 
forty-two degrees. That the. tree readily adapis itself to all reason- 
able and very many unreasonable conditions of soil and climate, ia 
conclusively proved by tin- tact of my having found it growing bravely 
at un altitude very nearly approaching the snow-line, on the eastern 
slope of the Bolivian Andes, in a soil as red with peroxide of iron as 
a well-bunit brick, and almost as hard. In the Desert of Alcamaya, 
I found it growing most determinedly in a bed of volcanic scoria, 
where never a drop of rain falls. In the vicinity of Arica andTacna, 
in Peru, it thrives and produces cotkin, growing in a waste of arid, 
burning sand. Everywhere iu the low countries of the tropical 
regions, both the tree anil staple degenerate ; the former, in all cases, 
into a shrub, of from nine to twelve years' duration ; the latter always 
into a coarser, shorter, and, under many conditions, into a material of 
no commercial value. 

SKELETON LEAVES. 

Mr. Edward Parish, of Philadelphia, the well-known pharmacen- 
tist, publishes the following account of the process of producing the 
permanent and beautifully white preparations of the frame-work or 
skeleton of dilferi'iit vegetable structures, known as "skeletonizing." 
It consists in promoting the decomposition of the cellular: ' 
leaves, and other parts of plants, without breaking ot \\ 






woody fibre, and is accomplished very easily and cheaply by macer- 
ating them in water. For convenience of illustration, let us Belect 
the seed-vessels or burs of stramonium or Jamestown weed, which are 
in the right condition when partially open, but not at all, or very 
•lightly, when dried or faded in color. Place these in a basin or 
bucket, and pour on them sufficient hot water to cover them com- 

Sitely, and set them aside. (Cold water will answer the purpose, 
t not bo quickly.) After about three weeks, during which time a 
little fresh water may be occasionally added, these will be softened, 
and ready for the removal of the cellular portions. This is accom- 
plished by scrubbing with an old tooth-brush or shaving brush, allow- 
ing a stream of water to run over them during the process ; the seeds 
are to be taken out, and the water allowed to run through the bur, 
but without removing tin; internal structure in which the seeds are 
deposited. In this way a perfect skeleton may be produced, showing 
all the woody portions, including 1 he external prickles, and when 
bleached having the appearance of delicately carved ivory. 

A variety of seed-Tassels may be prepared in tins way, of which the 
dried poppy-head in one of the prettiest. The internal membraneous 
portion containing the seeds requires to be removed, after the requi- 
site maceration in water, by a small opening in the side. An offen- 
sive odor, arising from the decomposition of the cellular structure and 
its contents, is one of the iliseomlbrts of this process, but it is amply 
repaid by the beautiful resulting skeletons. In English "bouquets" 
of these preparations, there are some seed-vessels not often met with 
in this country, of which the henbane (hvoseiaunis) is beautiful. 

The preparation of leaves affords a greater variety of forms than 
of any other portion of the plant. Only the leaves of trees and 
shrnbs, as far as I know, will furnish a skeleton ; those of annual and 
herbaceous plants seem Lo lose their stricture entirely by maceration. 
Some of the more transparent and delicate leaves and fernB may be 
bleached by being put into the bleaching solution without previous 
maceration, but must always be previously faded. Among the best 
leaves for skeletonizing are those of the ivy, the linden, the elm, the 
poplar, the holly, the pear tree, the chestnut, the sassafras, the mag- 
nolia, the althca, Bad no doubt hundreds that have never been tried ; 
the oak would furnish a beautiful skeleton, but requires from eight 
to twelve months' maceration, while most of the others named are suf- 
ficiently decayed in from one to three months. The leaves should be 
free from insect bites or other importer lions ; in cleaning them, it is 
best to lay them upon a smooth board, turning them over, from time 
to time, and very carefully removing the decayed parts with a soft 
brush. It has been observed that ivy leaves are best prepared, after 
maceration, by tearing olf the two outer layers of skin, leaving little 
else but the skeleton, which is then easily cleaned by careful hand- 
ling under water. After obtaining the skeletons, the next step is to 
bleach them: this in dime by placing ilicni, for a term varying from an 
hour to a whole day, in a solution of chloride of lime, made by dissolv- 
ing about two ounces in a pint of water. Poppy-heads or Jamestown 
burs will bear double that strength ; some delicate leaves, hydrangea 
flowers, etc., will bleach advantageously with a still weaker solution. 
The preparation is lo be removed from the bleaching liquid as soon 
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as it is thoroughly and satisfactorily bleached; it is then to be 
washed, dried, and put away in a box, excluded from the light, till 
the collection is ready for mounting. This operation requires much 
skill and taste ; a common way is to make a kind of pin-cushion, into 
which the bleached stems or petioles, or covered wires glued to the 
base of the leaves and seed-vessels, are to be stuck ; the whole may 
then be covered by a glass shade, which protects "the bouquet" from 
»t >Ao dust, and renders it an exceedingly attractive household orna- 
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n Europe will, if they arc but eommonlv 
i peculiar feature in Continental scenery, and especially 
ery of France. The landscapes may be beautiful, and diversified 
.Terr possible charm, bat in one partioalar respect they will be 
aid almost utterly devoid of life. Eye and ear are struek together 
r the absence of familiar sights and familiar sounds. There is no 
'rping in the hedgerow;, no twittering among the trees, no congrega- 
d of sparrows in the roads or linnets in the fields. It is useless to 
look about for the rarer species of birds, a? even the commonest sorts 
are absent, and the traveller ia perplexed to think what can have be- 
come of all the lit lie creatures which he is accustomed to associate with 
rural scenes. The truth is very soon told. The French eat them. 
They pursue them unremittingly for the sake of their morsels of flesh, 
and a small bird seen in a garden would be chased as eagerly as a 
rabbit or a hare. Traps arc systematically set for them on every em- 
inence, and snares on ever;- hedge. There ia an idea, too, that bird* 
destroy fruit, and economists will not submit to any such peculatii 
but the first is tin: principal motive, combined, perhaps, with an — 
itinctive passion for the chase, which in France admits of little better 
gratification. 

Little birds, however, are not sent into the world for nnlliilMf 
[fader iK>.- mi-ion of Providence they, like all other creatures, contrib- 
ute their part towards the harmony of creation, and when that con- 
tribution is intercepted the effects become visible in a derangement of 
balance. Birds devour insects, worms, and grubs. Where ih.-n ttd 
no birds, grubs, worms, and insects multiply to a prodigious extent, 
and where this unnatural mult i plication takes place the crops suffer. 
During the past year (1861), the harvests of France have given an 
unusually poor return, and this deficiency ia attributed in a great de- 
gree to the ravages of certain insects, which it is the function of cer- 
tain birds to destroy. The subject has even attracted the attention 
of tlio French government, and, at the. instance of the minister of 
agriculture, a commission was appointed to inquire 
Mud report what legislation ia expedient. 

From a preliminary report emanating from this committee-, it 



appears that their 



9 have been conducted with an elaborated 
10 of French legi'lil'inii. ami llnil [lit- most esperi- 
France (M. St. Hilaire, M. Prevost, etc.) have 
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lent the aid of their experience to the investigations. Insects and 
birds hate been carefully classified according to llieir several species; 
their habits of lidding have been closely obscn ed, and the results as- 
certained and computed. It has been concluded that by no agency 
save that of littJe birds can the ravages of insects be kept down- 
There are some birds which live exclusively upon insects and grubs, 
and the quantity which they destroy is enormous. There are others 
which live partly on grubs and pad ly on grain, doing some damage, 
but providing an abundant compensation. A third class, the birds 
of prey, are excepted from the category of benefactors, and are 
pronounced — - too precipitately, we tluiik — to be noxious, inasmuch 
as they live mostly upon the smaller birds. 

If the arrangements of nature were left undisturbed, the result 
■would be a wholesome equilibrium of destruction. The birds would 
kilt so many insects that the insects could not kill too many plants. 
One class is a match for the other. A certain insect was found to 
lay 2,000 eggs, but a single tomtit was found to eat 200,000 eggs 
a year. A swallow devours about 5-13 insects a day. eggs and all. A 
sparrow's nest in the city of l.'aris was tbund to contain 700 pairs of 
the upper wings of cockchafers, though, of course, in such a place food 
of other kinds was procurable in abundance. It will easily be seen, 
therefore, what an excess of in.-cct life is produced when a counter- 
poise like this is withdrawn ; and the statistics collected show clearly , 
to what an extent the balance of nature has been disturbed. Thus, 
the value of the wheat destroyed in a single season, in one department 
of the east of France, by the crkUhmhfw, had been established at four 
millions of francs. The French vines, olives, and even the forest-trees, 
are also reported as suffering severely from the superabundance of 
insect vermin; so that, in consequence of the alarm occasioned, birds 
are likely to be hereafter protected in 1' ranee without much legisla- 
tion, and, indeed, their rise in estimation has been signally rapid. 
Some philosopher has declared, and the report quotes the saying as a 
"profound" one. that, " the bird can live without man, but man can- 
not live without the bird." 

This is a splendid eonl'essirm of past error; but what is to be done, 
seeing that the convictions of philosophers have not yet descended to 
the peasantry? Are sparrow-catching and birds'-m-sling to bo made 
punishable '! Must there be a new .system of game Saws for the pro- 
tection of sparrows and linnets V The question is really pressing. 
Yet tho commissioners, though they distinctly call for "prompt and 
energetic remedies." and point, lo the grcal detriment which agricul- 
ture is receiving, are evidently doubtful as to the eoursoto.be pursued. 
They suggest, however, that persuasion should be tried before coer- 
cion, and that schoolmasters and clergy should endeavor to put the 
question in its proper light before the people. The commission in their 
report present some curious statistics respecting the extent to which 
this destruction of birds in France has been of late years carried. 
They state that, there :ir-'- great numbers of professional huntsmen who 
are accustomed to kill from loo to ion birds daily. A single child, 
also, has been known to conic home at night with I'uti birds' eggs, and 
it IS calculated and rc|Kirled that the number of birds' eggs destroyed, 
annually in France is between 80,tn'iO,W'J .inA vw^Wj^. Toa-w 
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is might have been expected, that little birds in that country 
e actually dying out ; some species have already disappeared, while 
*; rapidly diminishing. 

TYPICAL FORM 8 OF BIBDS. 

At a late meeting of the Boston Society of Natural History, Mr. 
Theodore Lyman read a paper on the forma of birds, I i 
wbk'h was to show how form, as depending on structure, may be rec- 
ognized in ibis claw, and may I jl- expressed by measure Hauls, lie 
had compared, for this pui-piiMo, a hawk ami an owl, and a duck and 
an auk, showing that the form is c h ai* n< ■ 1 1- r L-^t i o in each group, which 
may then-tore be looked upon as a natural family in the animal king- 
dom. There is no essential difference between the bill and claws of 
the hawk and owl; there arc, however, very striking differences in 
the size and position of the eyes, the bulk of the lower body, and in 
the length of the tardus. Owls have large, prominent eyes, turned 
to the front, a body bulky below, and generally a very short tarsus; 
their abundant plumage is so arranged as to bring out these, features; 
the leathers of the head make a kind of I'aee, in the midst of which 
appear a half-buried beak and a pair of round, staring eyes; the body 
is large and heavy-looking, growing larger below, and apparently 
ending in a partly concealed pair of feet : the nal ural position is bolt 
upright, on account of the short tarsi and the weight of the body in 
front. Hawks have eves of moderate size, rather sunken, and on the 
sides of the head; the body i* elegant and compact, and tho tarsal 
generally long: the plumage is commonly shorter and closer; the or- 
dinary position is with the body standing well up on the legs, and 
inclined at a small angle from vertical. The mil gives tin idea of 
solemnity and gravity. i!n> hawk that of alertness and vigor, but both 
share tho expression of ferocity. 

In the auks and ducks, both water-bird-, the chief elements of dif- 
ference are the plane of the bill with reference to that of the head, 
the shape of the body, and the position of the legs. The ducks have 
the bill llatlened in a horizontal and the bead in a vertical plane, and 
the legs placed so far forward that they can move, though awkwardly, 
on land ; the neck is long and slender, and the body short and chubby. 
The auks have the head compressed In a horizontal and the bill in a 
vertical plane; the body is very long and flattened vertically; the 
legs are entirely behind, and the tibia is s<> bound down by the integu- 
ments, that the animal, on land, often tumbles forward, and assumes 
when standing an upright position. 

THE HOME OF TOE PETRELS (MOTHER CAREy's CHICKEN). 

At a recent meeting of tho ISoston Society of Natural History, Dr. 
Bryant eonnuutiieated the following notice of a visit to Green Island, 
some ten miles ovit at sea. off the month of Chester Bay, Nova Scotia, 
bv the ltev. J. Ambrose, of Halifax. 

On June 28, 1800, he landed on the north side of the island. Not 
a puffin or any other kind of bird was to be seen, save a large number 
"i and some "mackerel" gulls living ovarl 
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whilst the whole island under foot was perforated and undermined by 
the petrels, lie says:- — 

"I first, took, a lour all around the grassy edge of the cliffs to look 
for gulls' eggs. I got two dozen of the 'steering' gulls' eggs, and the 
men eight dozen. Tore up the turf with my hands, following the lit- 
tle galleries with my fingers, and soon w-l-ii rod lour dozen and a half 
of petrels' eggs, and two of the parent birds as specimens. I could 
have obtained, 1 suppose, a thousand dozen of the eggs if I had wished, 
and every mother bird with them, as the poor little tilings ernwd hack 
into their holes, making not the slightest noise or resistance, whilst 
they behold the nmf rudely torn from their dwelling, and thoir ojgs 
taken away. In no instam o, except one, did I find more than one 
egg in a nest, and in that there were but two ; and yet some of the 
birds were hatching, as sonic of the eggs contained the embryo with 
its head and body so far developed as in clearly identify the species. 
The smell of the birds is at first very offensive ; indeed, we perceived 
it at a distance of two miles from the iskiud. This smell is not occa- 
sioned by any decayed fish or other extraneous matter, as the nests 
and surrounding turf are invariably very clean, the nest itself being 
lined at the bottom with a very little dry fine grass. The odor is pe- 
culiar to the bird and ils egg, and is particularly perceptible in the 
dark brown oily fluid which, seemingly in self-defence, these birds 
eject from their hills. 

" The sun was just rising whin we him led on the island, and al- 
though we had Seen several petrels (lying about the boat in the night 
and at dawn of day on our passage, yet on the island not one was to 
bo seen, All were under ground, where at first you could hear their 
twittering, as if arranging about nest- find accommodations; but soon 

after sunrise they bee; .. almost, entirely silent, at least so far as tha 

screaming of the gulls, which was always about the same, would allow 
you to judge. On taking a petrel out of its nest, it would not on be- 
ing set down attempt In lly at first, hul would endeavor to digits way- 
down into some of the broken holes. Most of the nests seemed to be 
old ones newly fitted up, and I found several such where the bin! had 
brought quite a sprinkling of fresh dirt ont to the surface. They 
seem to form their galleries not so much by carrying out the surplus 
dirt, however, as by pressing themselves through the soft, turfy soil. 
A great many ants had made their nests among the galleries, but did 
not seem to incommode the birds; perhaps, indeed, they serve them 
for food at times." 

OENITHOLOGICAL CLOCK. 

As botanists have constructed a flower-clock, so (we read in the for- 
eign journals) a German woodsman has r ally invented an ornitho- 
logical dock, by marking the hours of the waking and the first notes of 
the little singers. The signal is given by (lie cliallinch, the earliest 
riser among all tin feathery dines. Ils sue.; prcr-odos the dawn, and 
is heard in summer from half-past one to two o'clock, a. m. Next, 
from two to half-past, three nVlo ■];. comes I lie black-cap (Sy/ria atri- 
capilla), whose warblings would equal those of the nightingale if they 
— * w very short. From half-past twoXo Vtycte cj\\otf*.\\v& •' 
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is heard. From three to half-past three the hedge-sparrow. Thcu, 
half-past three to four o'clock, we have the hlai-kbird. thr muck- 
ing bird of our climates, which imitates all tunes so well, that M. 
Dureau de La Malta made all the blackbirds oi' a French canton 
sing the Marseillaise Iiyiim, 1'iy lt.-H.injr |,„i.» l; n blackbird which had 
been taught that tune. IVi-ni four to hall-pant four o'clock the lark 
pours forth its melodies ; from half-past four to live o'clock the black- 
headed titmouse is heard. Lastly, from live to half-past five o'clock, 
the sparrow, the gamin of the skies, awakes and begins to eliirp. 

. TBE OENITnOEIIYNCimS OF AUBTEALIA. 

Perhaps the greatest curiosity to be found in the rivers of Ausi 
lift is tho Ornitlnu-hviifhus paradoxus, or Water Mole, which is 
scribed by Dr. Bennett as forming a connecting link between the 
quadruped, the bird, and the reptile. When lirst a preserved skin 
of the animal was Hent to England, it was looked upon as a clever 
fraud, but the proof "f it* gi'miim-nc-is soon became too strong to be 
resisted. Dr. Bennett, an English physician, who enjoys the honor 
of being the first naturalist who explored the. burrow of this singular 
animal and captured specimens alive, has recently published a very 
graphic and interesting account of his experience in the attempt to 
rear and domesticate them. He Bays: — "I arrived with my little 
family of Ornithorhyncbi s:ite at Sydney, and as they survived for 
gome time, an opportunity was afforded me of observing their habit*. 
The little animals appeared often to dream of swimming, for I have 
frequently seen their fore paws in movement as if in the act. If I 
placed them on the ground during [lie day, they ran about, seeking 
some dark corner for repose ; and when put in a dark place, or in a 
box, they huddled themselves up as soon as they became, a little rec- 
onciled to the locality, and went to sleep. I found that they woulil 
deep on a table, sola, or indeed anywhere; but. if permitted, would 
always resort to that spot in which they had previously been accus- 
tomed to repose. Although tor days together they would sleep in the 
bed made up for them, yet on a sudden, from some unaccountable 
caprice, they would shift their resting-place. Find seek repose behind 
a box, or in some dark retirement, in pre tc re lice to their former habi- 
tation. They usually reposed side by side, looking like a pair of furred 
balls, and surly Utile growls issued from them when disturbed ; never- 
theless, when very sound asleep, they might lie handled and examined 
without evincing ;my signs of annoyance. One evening both the 
little pets came out about dusk, went as usual anil ate food from the 
saucer, and then commenced playing, like two puppies, attacking 
each other with their mandible?, raising [heir fore paws, and tumbling 
one over the other. In the struggle one would gel thrust down ; and, 
at the moment when the spectator would expect it to rise again and 
renew the combat, it would commence scratching itself, its antagonist 
looking on and wailing lor the sport to be renewed. When running, 
they were exceedingly animated, their little eves glistened, and the 
orifices of their ears contracted and dilated with rapidity; if taken 

to the hands at this time for examination, they struggled violently 
escape, and their loose integuments rendered it, dillieult to retain 



Their eyes being placed so high on the bead, they do not ace 
bjects well in a straight lino, and consequently run against every- 
thing in the room dnnng their perambulations, spreading confusion 
among all the light and. easily duti m-iiable articles. I have occasion- 
ally seen them elevate the. head, as if to regard objects above or around 
them. Sometimes J have been able to enter into play with them by 
scratching and tickling them with my finger: they seemed to be de- 
lighted, opening their mandibles, biting playfully at my finger, and 
moving about like puppies indulged with similar treatment. Besides 
combing their fur to (dean it when wet, I have seen them preen it 
with their beak (if the term may be allowed) as a cluck would clean 
its feathers. It is, indeed, interesting to watch them engaged in the 
operations of the toilet, by which their coats acquire an increased 
bright and glossy appearance. When I placed them in a pan of 
deep water, they were eager i,> get out after being there only a short 
time ; but when the water was shallow, with a turf of grass, placed in 
one corner, they enjoyed it exceedingly. They would sport together, 
attacking (.me another with tin ir mandibles, and rolling over in the 
water in the mid si of their gambols ; hi id afterwards, when tired, get 
on to the turf, where they would lie combing themselves, until the 
fiir was quite smooth anil shining. It was mo-t ludicrous to observe 
these oneouth-looking little creature.-, running about, overturning 
fttnl seizing one another with their mandibles, and then, in the midst 
of their fun and frolic, coolly inclining to one tide and scratching 
themselves in the gentlest manner imaginable. After the cleaning 
opcraliou was concluded, they would perambulate Ihe room for a 
short time, aud then Beck repose. They seldom remained longer than 
ten or fifteen minutes in the water at a time. As they were not 
confined during the night. 1 sometimes heard them growling; they 
seemed as if they were lighting or playing, and as if the saucer con- 
taining their food" had been upset, in the seutile ; but, on the following 
morning, they were quietly rolled up, fast asleep, side by side, in the 

temporary nest I had formed fur them 

"It was very ludicrous to see the uncouth little creatures open their 
mandible-like lips and yawn, stretching out the fore paws and extend- 
ing the webs of the fore feet to their utmost expansion. Although 
this was natural, yet, not being in the habit of seeing a duck yawn, 
it had the semblance of being perleelly ridiculous. It often surprised 
me how they contrived to reach the summit of a bookcase, or. any 
other elevated piece of furniture. This was at last discovered to he 
effected by the animal supporting its kick against the wall, placing 
its feet against the bookcase, and thus, by means of the strong cuta- 
neous muscles of the back anil the claws of the feet, contriving to 
reach the top very expeditiously. They often performed this mode 
of climbing, so that I hail frequent opportunities ...f witnessing the 
manner in which it was done. The food J gave them was bread 
soaked in water, chopped egg. and meat minced very small. Al- 
though at first I presented (hem with milk, they did not seem to pre- 
fer it to water." 

In spite of all possible care, none of the specimens of the Ornithor- 
' ?nehus lived in captivity for a greater length of time than five 
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Tlie total number of spcmes of mammalia now recogniKed by Pro£ 
Baird. dl'llic Smithsonian Institution, as inhabiting the Non.lt Ameri- 
can continent, amounts to tiO, of which ho has himself e*aniin< ' 
specimens, whilst there an; 35 others more or less doubtful. This is 
vast increase — no less than 70 species having been added as new to 
Audubon and Radiaiae's li i, tin.' greater pari being the result of the 
Pacific Railroad surveys. Thin, too, is exclusive of Cetacoa, Pinni- 

Gdes and Bats. The first two of those groups can hardly bo said to 
long to the land fauna of North America, but allowing filtveu 
species for tlio Cheiroptera, on tho authority of Prof. Leconte, the 
whole number of positively recognized mammalia belonging tc 

North American fauna- is raised to 235, excluding Pinnipcdes 

Cetaceans. Taking the several groups in (he order in which they 
stand in Prof. Bainl's ■•>•• T.m^.'ini nt. ira have Iirst the Insectivora, con- 
taining shrews an d mules, — together 20 species. Of the Carnivura, 
the large number of Hi are recognized as North American, made up 
of Felidie and Caniihe, the /I'lsmirin asttiia of Mexico aud Texas, — 
sole representative ol'lhe family Vii-.'rriihr. (eivels), — 2:i Mutteliila:, 
aii'l .'. : pi- i.-i of L'rxitl'.E. Tins is exclusive of several species estab- 
lished by previous write; 1 ;, Uil ivhieh Prof. Baird lias, with much iudg- 
mcut, reduced to the rank of local varieties — such as the (.Wis 
iiiihihm itf Si\ . anil I lie Fe '/.- mtwnliifn of Ilorsfield and Vigors, 

The MarsupiaUa in the northern portion of the American eo 
ncnt are represented 1 > v two species of the genus D'uldph&i, c 
known as " Opossums." 

Tho Rodents are, again, extremely numerous. In the first place, 
the Sijuinrla of dilfoiimt genera, with the Marmots (so called), 
Prairie-dogs and lieaivrs, make up no less than I] members of the 
family Seiuridis. The Snccumyhlir., or Pouched Mice, which, in ac- 
cordance with Mr. Waterhouse's views, but in opposition to those of 
Professor Brandt, are grouped together, next follow, and are consid- 
ered by Professor Baird as ''one of the most natural families of Ro- 
dentia, although the component genera have been widely separated 
liy dilferent authors. In the external cheek-pouches," ho rcmftrkB, 
" there is no other family which exhibits any approach to it. These 
open*mtside of the mouth, aud are of variable depth, and U'ned with 
short hairs to the bottom. When inverted and dried, they look like 
sacs on each side of the head." Of these peculiar animals, the range 
of which is confined to Northern Amoriea and the Antilles, 21 specter 
are enumerated, as appertinent to tho fauna of the United Slates 
Two Porcupines of the North American tin in Frrllii-im are the only 
HystricidtE met with in this part of the world ; but there are no \tm 
than 52 Miivhl'F. of varied forms : and 1 3 Hares and Rabbits, with a 
single Lii/amys, give It species of (he family LuporiiJre. Altogether, 
therefore, the order Rodent ia in North America, as elsewhere, plays 

a most important part as reg.ti-ds number.-:, cniliraeing ' '" ' 

mmv than hull' the whole number of mammilla known ti 

The order EilenliUu is represented within the limits of the United 
States by a single straggling sueeie.si.f Avivcelillo, which occurs within 
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: BwGsn of Texas, ami is somewhat doubtfully referred t 

si/pus novc-m-cincfus of Liiinffliis. 

"'.« Pachyderms have also but a single representative, tin; < 'r.il.n-.-i L 

, Dtrotiflet tori[uatus, whirl], it is remarked, "has a much 

■ngo iii North America than is supposed by European systcm- 
ters. It not only occurs through Mexico, but oven as far 
north in tho United States as the Red River of Arkansas, in LiLittide 
M»." 

The Ruminants, however, muster more strongly, being better 
adapted for residence in the temperate regions of llie North. In tho 
first [dace, we have the Moose, A! tie Aiiu-rieana. Then two species 
of Reindeer are admitted under the title* Hmnji/i.r Caribou and R. 
Clramliwrficiix, though it is all' 1 wed th:it t lie-it' distinctness is quesl ion- 
able. It i3 highly desirable that accurate investigations should be 
itiarle as to llie dilfcrence of these animals inter m\ and with the Eu- 
ropean R. Tarawlw, whieli is said to present somewhat correspond- 
ing variations. The genus Ccrrus and its aubdivimoiiB are repre- 
sented by no less than six species, which are said to be all truly 
diflcrcnt, although the distinctions between Cerviis Virginia'. 
C. leucurux, and C. m<irn,tn.< and C. Vulitmbianiis, rcipiiiv h. 
tlier t'lui'idiitinn. North America eon tains only two Antelopes, the 
"Prong-horn" (Aiiiilwii/mi Ami rinnui), and the so-called "Moun- 
tain-goat" (Jla]ifoi:mi.n iiumtaiius), and a shield slicep, the well- 
Ituowu Big-horn of the Rocky Monntains, Oris iiniiiliiini. The Musk- 
01 of the Arctic regions (which, however, ilms not occur within the 
limits of the United Sear-), and the liiill'alo, llbmi Ami-rirtinun, con- 
clude the catalogue of North American Ritminauls. maldug a total uf 
14 animals of this order. What a contrast in this respect does North 
America present to Africa, where more than GO species of Antelopes 
alone aw already known to occur, and the list is daily increasing! 
For, though wo may laugh at Radon's theory as to the animals of 
America being merely degraded (onus of lhi.se of the Old World, 
there can be no question that the " (J real. Continent" is far more 
productive of animal forma of a more highly organized structure, and 
of a nature more adapted to meet the various wants of mankind.— 
Annals and Mag. Nat. Hist. 

FJBHHB OF NORTH AMERICA AND EUROPE. 

At a late meeting of the Boston Sot:. Nat. Hist., Prof. Agasstss madi 
the following remarks on a catalogue of the lishes of Jamaica, pre- 
sented to the Society by the Hon. Richard IEll : — 

lie regarded it as interesting for purposes of comparison with the 
species of Norlli, Ami ■: iea and Europe, li is well known that the 
fishes of the two sides of the Atlantic are tpeeifii -ally distinct, except 
a few northern ones, wliii h are idciilicnl, not from crossing from one 
continent to another, but from migrating soulhward on both shores 
from tho same Arctic centre. As maps are usually drawn, tho aver- 
age temperature of the water for the year is taken as regulating the 
geographical distribution of fishes; but, as 1'rof. Dana has shown in 
his report on the Crustacea of the LI. S. Exploring Expedition, tho 
ivorage of the greatest cold has a, U3 



Attribution. From the Arctic, Gulf-stream, and African 
the modi lirat inn of tin' zone? of temperature in the Atlantic is ye 
striking. For instance, the temperate zone oil (lie American side i 
tends only from Capo Hattoras to Capo Cud, aliout ion degrees 
latitude, while on the European it extends from the coast of Sn ' 
to tho Cape ili; Vii'd Mauds, nearly live times as many degrees. 
the contrary, the tropica] Bone, which extends in America from C 
Ilalteras to 25° S. latitude, or sixty degrees, extends only abc 
'twenty degrees on the African Guinea coast. The line of tempei 
lure established by the average of the (liirty coldest days in the yea 
gives the clue to the distribution of the marine fauna; in Ami 
this is essentially tropical, and in Europe essentially temperate. 

Of the families mentioned in this list, the Colloids are essent 
North American, and there are five in Jamaica; the v 
tropical, Europe having but a few ; tho Sparoids are essential! 
Mediterranean, where fifteen genera exist, and there are four in 
Jamaica; the Squammipenntr. are tropical, and numerous in Jamaica 
tho Scomberoids are cosmopolitan, and numerous everywhere; 
Mullets are tropical, and there are several in Jamaica ; the Labroids 
very rare here, are numerous In the tropics; the Vi/prinoiih: i 
quite cosmopolitan, have never been found in South America, ant 
there are none in Jamaica ; one C<iiitri:poii\tt.< is louiid in fresh w 
in Jamaica, which is unusual; the Stlurmiln are few, aud those o 
America few in comparison with those of Asia; while a kintire< 
family, the Gonhdouls, are peculiar to thin country; the Plevronec- 
liilic belong to the temperate /one, yet there are few here. 

J. M. Barnard, Esq., stated a fact in confirmation of the tropica 
character of the American marine fauna: he had lately received i 
keg of ecliinodei-ms from Zanzibar, in '.."' S. latitude, which were al 
most identical with those from East, Florida. 

CURIOUS FAOTB IN RELATION TO THE COD. 

At a recent meeting of the Boston Nat. Hist. Soc., Capt. Atwooi 
stated that fish are often swallowed by the cod, pass from their stom 
aeh into the abdominal cavity, and arc there found "mummified" 
and adherent: to the inner waif? ; he presented a specimen, apparently 
of the eel family, thus preserved and hardened, which he had taken 
from the abdominal easily of a pollock. Cod are often so wounded 
by the hooks that, the intestines hang oul in the water, and yet such 
fish are Been swimming a bunt with the rest without, apparent suffer- 
ing, and he had no doubt that they bite at the hooks in a few days. 
He presented two lame end hmdis. with pin-lions of the line attached, 
which he had taken from the livers of apparently healthy cod. The 
greater part of the hooks was buried in the organ, and must have re- 
mained there, he thought, at least twelve months; they must have 
been swallowed, broken off, and have worked their way through 
stomach into the liver. 



EATK OF INCREASE OF FRESH-WATEB { 
a recent meeting of the Boston Society of Natural History, 
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■ made the following observations on the rata of increase 
ami other characters of iTesh-water shells, Unios. 

Tn determine their rate of growth. In- had i-olleeted large numbers 
during every month in tin 1 year f he always found many series of 
shells of different sizes, all of a size in each series, (he whole mite of 
specimens representing nil tin:- intermediate sizes, and. as In 1 f.-ii vi I. 
the rata of growth and annua! increase. Though different species 
breed at, different seasons, none breed more than once a year, as is 
proved by examination of the giils in which the eggs are deposited. 
The sin ill shells, less than an ineh long, have generally been regarded 
as of only a year's growth, and as immature ; he found them Idled 
— : *b eggs at this small size, and considered them as from seven to 

ie years old, instead of one, and as mature. 

The Naiatle* have until recently been studied chiefly by amateurs, 
and not by naturalists and from the shells alone. Rafinesque made 
a good beginning with the Kentucky species, separating i Unio alotva 
as.tlie, typo of his genus Me'nptera. Mr. Lea separated the snmo as 
Si/m/ih./Hiilii, uniting under it, however, species entirely dissimilar. 
Tn MrU/jit'-ru (Kaf.), the inner gill is united at the upper margin with 
the. side of tlie foot, there being no communication between the foot 
and gill cavities, as occurs in (J. complanattis, so that the eggs must 
pass back of the gill, and liy a very circuitous course ; the hind part 
(if the gill only is tilled with eggs, in a kind of pouch, and the edge 
of the mantle opposite Is ciliated, evidently for the physiological pur- 
pose of securing an ample supply of water, — in itself a good generic 
character. The species arc the ,1/ akiui, the same from (.lie Alabama 
and the rivers (lowing into I lie Mississippi, though described under 
various specific names In different localities, as I r . Alabi.fi/tt.nsis and 
Poulxoni; M. QhiaetM* or If. Iwixsiiitus of Lea, from rivers empty- 
ing into the Ohio and upper Mississippi and Missouri; and M. 
i/racitii, also from the Northern .Stales. In their early coming to 
maturity this Ihiuily is similar to fishes. The pickerel of the Swiss 
lakes, which attains a length of three or lour feet, and a weight of 
twenty to thirty pounds, spawns under a foot in length and a pound 
in weight. Alligators, also, lay eggs when quits email. 

Dr. Gould remarked that, this method of examining shells must be 
wry fruitful In results. At first, the animals of shells were uot 
studied at all. Mr. Lea finds now four hundred species of fresh-water 
shells in America, whereas, uot many years ago. only about, twenty 
were known all over the world. Ho stated that there was a great 
confounding of species, and even of genera, among Unios. He 
inquired, if I he si rue correspond to a. year's Increase, if a species can- 
not breed at the age of one year, and what |iruof there was that these 
small shells were seven to nine years old? Ho had found shells 
which certainly grew to this size in a single year in favorable local- 
ities, and specimens attain the dimensions which Prof. Agassiz attrib- 
uted to a life of thirty or forly years, in three or four years. 

Prof. Agassiz replied thai, the lindiug of definite, sizes at different 
mouths, without any intermediate degrees in each series, had satisfied 
him that, the layers of increase were annual. Some species grow 
rapidly for the first few years, and then slowly, and others In a uni- 
lorui manner; they also grow inure ri\\iw\W \\\ ;«\\\c wAvX* va'saw. 
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others, -in that. (In: dimensions observed in one river arc 
those in another. All of the large sheila found in watei 
(Wert fur only three or four years might not have grown from 
deposited there ', mature shells mill" have crept into such waters. 
Uoiii.- I;iy thousands of eggs, in some species very mature, in others 
less ao. 

In answer to .in inquiry from Dr. Jackson, whether, from the 
tamed growth of sheila in this manner, it would bis possible to deduce 
the approximative period during which geological strata, composed 
principally of sheila, had been aepoaited, Prof. AgaasLe replied that 
he was satisfied that nothing could be obtained from such data: 
elements of the problem were not in them, 

DISTOKTED GKOWTHS EJ 8 BELLS. 

At the meeting of the British Association, 1860, Mr. H. H. EEg- 
gins stated that the late 31 r. (laskoiu, of England, had in his museum 
a series of specimens, collected lor (lie purpose of illustrating the 
pathology of the Mollnsea. This series was in course of formation in 
the year 183.), from which period, to the time of his decease, Mr. 
Gaskoin devoted considerable addition to (he selection, from various 
sources, of specimens of shells in any wise remarkable for distorted 
growth, or for the repair of injuries received during the life of the 
animal. In the course of more, (ban twenty years' collecting, Mr. 
Gaskoin had enrii-lied his pa;in>lugical cabinet, not only with a great 
variety of mended fractures and distorted growths, but with manj 
duplicates, sometimes of eases apparently altogether exceptional, am 
likely to be unique. A select series of specimens was then exhibited 
to the Section, and remarks were made upon tliem,which can scarcely 
lie presented intelligibly apart from llie specimens themselves. 
dan Allienatim. 

HABITS OF THE BE.W.EK. 

The following letter, from Mr. A. II. Smith, of Solano Co., Califor- 
nia, "On the Habits of the Heaver," was recently read before the 
Academy of Sciences, Philadelphia: — 

" This winter I have had an opportunity of observing somewhat 
the habits of the Beaver. You know that this cunning little animal 
is famed for his industry arid bold engineering. About the middle 
of our land there is a large slough seventy feet wide and very deep, 
running back into the country. In the progress of our work, it 
became necessary to stop it oil" and lay a large sluice to drain it, which 
was done in a complete manner. 

" At the head of the slough, two miles away, the beavers had their 

settlement. When the water fell away from their houses, and would 

not return, as usual, (hey seemed to have sent a delegation duwn to 

see what was the matter. For several successive mornings we found 

built across the race leading ui (Le slit'cc. ipiitc skilfully made 

sticks and ■'■,/,■■. and cemented with mud. One of the men 

watch for them, with the hope of securing their skins, 

value. The \ug\iV wtta VrtVjJst raranliigktb Four 




9 came down, examining cither bank carefully. One of the 
party always remained in the wafer, and seemed to be the com- 
mander, and would turn from the one to the other to Bee that each 



o the sluice, chattering (lie while to their companion in the 
Finally, they seemed satisfied that it was past their skill, and 
*. Since then we have had no further trouble with them." 



THE WINTER SLEEP OF WAEMOTS. 



and i 
water 
went ■ 

The winter sleep of marmots has been investigated by M. G. Val- 
entine, particularly with respect to the movements of the heart and 
respiration, and the intravascular pressure during sleep. The inser- 
tion of a needle into (he apex of the ventricles was borne by a mar- 
mot twenty-four hours without waking; the sleep even appeared to 
be more profound, and the number of pulsations increased. The dura- 
tion of each pulsation is louge:- when lie- animal is asleep than when 
it is awake. 

Tile shaking of the table on which it was placed, and the moist- 
ening the sole of its lout with sulphuric acid, sensibly increased (he 
number of pulsations. Willi respect to the intravascular pressure, 
M. Valentine stales that the abstraction of a considerable quantity 
of blood by secondary hemorrhage caused the marmot, after six. hours' 
ip, to wake up to vigorous action. 

SHEDDING OE THE ANTLEKS OF THE EED DEEE. 

At a recent meeting of the Boston Society of Natural History, Pro- 
fessor Wymau gave an account of some observations on the shedding 
of the antlers of the American red deer. 

After the rutting season is past, and, in consequence of the stop- 
page of the circulation through I hem. they have become dry and 
dead, the antlers are separated from this living frontal bone by a 
process of absorption carried on by the Haversian canals. These, 
acting on one plane through the whole thickness of the bone just be- 
low the "bur," remove the solid materials around them, so that each 
canal becomes dilated on that plane until its cavity unites with that 
of an adjoining one. "When this process has extended entirely across 
the base, the antler drops. The fall of the antler was shown to have 
a close resemblance lo I he process by which, in necrosis, the dead is 
separated from the living bone. 

He also was disposed to regard the antler as a dermal bone, rather 
than a portion of the: endo-skeleton ; 1st, because it is developed in 
the integuments T>y a special centre of ossification, and only becomes 
attached" to the frontal hone after ossification has somewhat advanced ; 
2d, because the permanent an tiers of the girallo do not become united 
with the cranium, except by suture', until late in life, and are devel- 
oped over the parietal as well as the frontal bones, without being di- 
vided on the line of the sutures of these two bones, which they woohi 
e tbey merely epiphyses of lAieuv, 
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VITALITY OF TOADS. 

M. Victor Legrip, of (.'! ilniu. Ins ( raiismi! ted to the editor 

Cosmos an account of various experiments on this subject. M. Le 
grip put some toads in chambers hollowed in the earth to the ileiitl 
of sixteen inches, placing them on a tile, and covering them 
pot. Others were immured between two discs of gl; 
cells, without access of air; and mime were imprisoned 
mixed plaster, which touched every part of them. Tho first wera 
examined monthly, and exhibited no murks of decay till towards the 
twelfth month, (heir cxcretion J belli;* retaken as nutriment. They 
iivi 1 1 i.Ijiis on mi average lor twenty-! hive months. The second lot, 
examined through the glass, presented the following phenomena: 
Abundant excretions of tin' debris of insects and larva; ; torpor while 
in darkness; sparkling of the eye at the approach of light; powerful 
efforts to escape ; progressive etna cia linn I ill death, which took place 
generally alter fifty-six days. Aiming the third class some to:uls were 
living after twenty-eight mouths of absolute sepulture. These tacts 
prove that the toad can liie a long time without aliment Or aeration . 
lie lived lunger ifi 1 lie chambers where his inov erne tits were unimpeded 
than in the cells where he eould hardly change his position; but his 
life was very much longer when he was completely imbedded in tho 
plaster. Not being able to move, he lost nothing; and thus it will l>e 
easily comprehended I hat alimentation was much less lie. ■■ an . and 
that. Ins lite, as if suspended, might continue for an indefinite period. 

M. Legrip slates that, toads are "not only inoffensive, but c\< ilingl 

useful in gardens, and live exclusively on worms, caterpillars, an 
insects, great and small, and fire thus (he protectors of a host of useful 
and ornamental plants. 



VIVARIUM, OR INSECT HOME. 

The idea that first struck Mr. Ward when he saw a seedling fern 
growing strong anil green in a closed glass bottle is bringing forth 
abundant fruit. First eaine those little closed glass conservatories 
(lial rendered possible (lie eiiltivaiion of exotic plants alike in the 
back attic and the drawing-room. Then followed the minfatflCfl 
fresh-water ponds, in which the habits of sticklebacks, minnows, and 
all sorts oHrt'sh-walcr animals, could lie watched without the sur- 
rounding scenery of a country stream. Upon these fallowed the 
rine aquarium, with its seaweeds ami its sea anemones, its corallines 
aud coral animals. The simple relations discovered by Mr. Ward 
seem capable of a thousand varied applications, and as each is 
brought before us, we wonder that it has never been thought of be- 

In a little volume recently published in England, Mr. Noel I 
phries suggests that if you combine an aquarium and Ward's case 
together, there is no reason why we may not cultivate insects that live 
: - the air of (he ease as well as in the water of the aquarium, and he 
cribes the method of carrying the suggestion into effect as lol- 

" Common grasses may form the staple of the plantation, [lulling 
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lice, closely-grown tufty roofs, :i.ii'l Bowing plUffl nrnrT biv 
?□, of the smaller ami low -growing kind?. Other plants may then 
be added, taking car' 1 to select ihose which will thrive best in such a 
situation, but, not omitting a tew of the more hardy and ornamental 
ferns. Iri the earth certain tin fir zinc tutu * art? supposed to have 
been sunk, for the purpose of receiving and concealing small bottles 
of water, in which the stalks of different kinds of plaids required for 
the food of the caterpillars may he plunged, in order to keep them 
fresh. This contrivance is very ncce-^iry, ina-mueh as the foliage 
often required for the caterpillar* may ho of a kind that could not be 
made to grow within the case — that- of ihe, oak or elm, for example. 

We may suppose, by way of illusirati that the collector has been 

so fortunate 111 his rambles in tin- woods as to capture a larva of the 
splendid Purple Emperor, which generally teed- on the oak. It is ev- 
ident that in such a ease it would lie iiece-snry to keep a sprig of oak 
continually fresh and green in the vivarium ; for which purpose one 
of the concealed bottles of water would be (bond precisely the expedi- 
ent required. Pots with small plants in flower maybe plunged to 
their rjrns in other parts of the earth of the vivarium which have been 
arranged for that purpose; an addition which will not only add 
beauty and variety to tlie general aspect of the structure, but at the 
same time furnish, in I lie nectaries of their blossoms, Ibod for the but- 
terflies which have reached their perfect slate, during the short time 
that they can be preserved in the vivarium. In insect vivaria, in 
which the rearing of water insects forms part of the plan, the same 

principles must tie. applied, in order to keep the water clear and pare, 
as those employed in fresh-water aquaria, namely, the addition of 
■water plants and alga", such as the lavorite Vnlhuma «piralU and 
one or two species of Chai-a or some of the Oseillnforim, the curious 
spasmodic movements of which are exceedingly ini cresting. These 
plants serve to aerate the water, according to the principle lirst clearly 
announced by Ingenhauss, in the last century, when ho stated that 
'plants immemcil in voter, wisn exposed to the action of light, emit 
an air known as oxygen. ' " 

Among other insects which may be thus kept in confinement, Mr. 
Humphries im tiers tin Burying I .relics, or Sextons, " which exhibit a 
very interesting kind of in;tmcl in pro\iding tor their larvie. These 
Necrophori, as they are sometimes called, are some of them very 
handsome, being most frequently red or orange-colored, and finely 
spotted or barred with black. Glcdetsch, in his Iterrealiant of Nat- 
ural History, published in 1765, has given a very interesting account 
of their habits. He tells us that if a dead reptile or piece of fleih is 
placed as a bait for them at the proper season, they appear in an in- 
credibly short time, guided no doubt by an extremely keen sense of 
smell, which enables them to scent it from a considerable distance. 
When they arrive I hey appear to survey the object with a certain kind 
of deliberation, as though raking the measure of' its dimensions; after 
which they at once commence diguing underneath, and sometimes 
bury it above a toot deep, the whole operation occupying but a few 
hours. When the work is complete the female deposits her ems 
upon the object, and it is then covered up bo as to leave but lit tic. 
trace of ihe performance. An instance ta TOCttf&sft <S <Cofc WMg&tx 
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manner in which their instinct enables thcni to overcome unexpected 
dilliculties when they occur. A mole, an it is said, was suspended to 
the upper end of a stiel; fised firmly in Uie ground, anil the scent of 
I lir r-iinri.--. m urn iillrnetcd the ' Sextons,' who appeared at first much, 
disconcerted by the situation of the coveted supply- of provender tor 
their future progeny. After a kind of consultation, however, which 
appears to have been very much to the point, they proceeded In un- 
derinino the stick, which, yielding to a few hours' unceasing labor, 
at lost foil, and the prize was secured and duly interred alter Ihe 



OP ANIMAL INSTINCT. 

Dr. Asa Fitch, the well-known American entomologist, has re- 
cently published the following curious and well-attested story, Htm-. 
trative of the instinctive skill and sagarilv of the common house- 

Siider. The incidcui occurred in a store in the Tillage of ILnana, 
hemung County, New York, and is authenticated by a great num- 

An ordinary-look i n ;_r spider of a dark color, its body n 
that of a common house fly, had taken up ifs residence, it appears, 
on ike tinder .side of a shelf beneath the counter of the store in ques- 
tion. What may wc suppose was the surprise and consternation of 
this little animal' on discovering a snake, about a loot long, selecting 
for its abode the door underneath, only two or three spans distant 
from its nest? It was a common silk snake, which, perhaps, had 
been brought into the store unseen in a quantity ol' sawdust with 
which the floor had been recently- " carpeted.' 1 The spider was weU 
aware, no doubt, that il would inevitably fall a prey to the snake 
monster the first time it should incautiously vti:iuir nilbiii its reach. 
We should expoet that, to avoid such a doom, it would forsake its 
present abode, and seek a more secure retreat elsewhere. But it is 
not improbable that, a brood of its eggs or young was secreted n 
the spot, which the parent foresaw would fell a prey to the enemy 
they were abandoned by their natural guardian ana protector, 
can conceive of no other motive which should have induced the spi. 
so pertinaciously to remain and defend lli;;t particular spot, at the ;__ 
mincut risk of her own life, when she could so easily have fled and 
estabbslied herself in some secure corner elsewhere. Rut, how. we 
may well ask. was il po.-ible for such a weak, lender liltle (Feature 
to combat such a powerful mail -elm 1 giant? Her ordinary resort, 
that ol' festering mid binding tier victim, by throwing her threads if 
cobwebs around it, it is plain would be of no more avail here than the 
cords upon the limbs of I be unshorn Samson 

By what artifice the spider was able in the first of its ntinck |i 
complish what it did, we can only emo] eel Lire, as its work was not dis- 
covered until tin- nioM di! in 1 ult and daring part of its lent bad been 
performed. When first seen, it had placed a loop around the neck 
of the serpent, from I be [up of wliii-li a single thread was curried np- 
— ird and attached to the under side of the shelf, whereby Ihe head 
the serpent was drawn up uliout two inches from the floor. The 
t moving around and around incessantly, in a circle as largo 
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h its tether would allow, wholly unable In get it* head down to the 

loor, or to withdraw it from tin- i -o ; while (lie: hei-nie lii i U- i-pidir, 

exulting no doubt in the suet ess of its exploit, which wua now sure 
beyond a perad venture, wan ever and uuou j i;i.-siirj down to the loop 
and up t.uihe shelf, adiling thereby an additional strand to the thread, 
each of which new strands, being tightly drawn, elevated the head 
of the snake (tradually more and more. 

But the most curious and skilful part of the performance is yet to 
be told. When it was in the act of running down the thread to the 
loop, the reader will perceive it was possible tin 1 the snake, by turn- 
ing Ida head vertically upward, to simp at and seize tlio spider in his 
mouth. This had, no doubt, been repeatedly attempted in the ear- 
lier part of the coultict: but, instead of catching I lie spider, his snake- 
ship had only caught himself in an additional trap. The spider, proh- 
ably by watching i-;t Ii opportunity when the nunitli of the snake hail 
lieen turned towards her, adroitly, wkli Jier hind h-L's.as when throw- 
ing a thread around a ily, had i.Iicmwu one thread after another over 
the mouth of the snake, so that he was now perfectly inu/zlcd, by a 
series of threads placed over it vertically, and these were, held from 
being pushed asunder by another series of threads placed horizon- 
tally, as my informant slate:- be parti i-tilarly observed. No muzzle or 
wicker-work for the month of an animal could be woven with more 
artistic regularity and perfection ; and the snake occasionally making 
.a desperate attempt to open his mouth, would merely put those threads 
upon a stretch. 

The snake continued his: gyrations, his gait lwoming more slow, 
however, from weakness and fatigue; and the spider continued to 
move down and up the cord, gradu ally shortening it, until at last, 
when drawn up so lar that Only two or three inches of the end of his 
tail touched the lloor, the snake expired, about, si:, days after he was 
first discovered. 

A more heroic feat than that which this little spider performed is 
probably nowhere upon record. 

At a recent meeting of the Academy of Natural Sciences, Phila- 
delphia, Mr. Lesley read the following extract from a letter written 
by Mr. E. A. Spring, of Eagles wood, N. J.: — 

"I was over on the South Amboy shove with a friend, walking in a 
swampy wood, where a dyke was made, some three feet wide, when 
we discovered in the middle of tins ditch a large black spider, making 
very queer motions for a spider, and on examination it proved that 
he had CAUGHT A FISH. 

" He was biting the fish, just on the forward side of the dorsal fin, 
with a deadly gripe, and the poor fish was swimming round and round 
slowly, or twisting its body as if in pain. The 'head of its black 
enemy was sometimes almost, pulled under water, but never entirely, 
for the fish did not seem to have enough strength, but moved its fins 
as if exhausted, and often rested. At last it swam under a floating 
leaf at the shore, and appeared to be trying, by going under that, to 
scrape off the spider, but without effect They then got. close to the 
bank, when suddenly the long bla.-k h-gs of the spider eriine up out 
-".he water, where they had possibly lieen embracing the fish (I have 
i spiders seize (lies "with all t.Ue.ir \t<i* lA wic«syr""*" 
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I, and fastened upon the irregularities of the ride of the diti h. 
, ipider then commenced tugging to get his prize up the hank. 
My friend stayed to watch them, while Iwent lo the nearest house 
for a wide-mouthed bottle. During the six or eight minutes that ] 
was away, the spider had drawn tin- lish entirely nut of the water, 
when they had both (alien in again, the bank being nearly perpen- 
dicular. There had been a groat si niggle; and now, on my return, 
the lish was already hoisted head first more than half bis length oui 
on the land. The fish was very much exhausted, hardly making any 
movement, and the spider had evidently {rained the victory, and 
was slowly ami sleadily tugging him up. lie had not onto ip:iii;-d 
his bold during the quarter to half an hour that we had wale lied 
them. lie held, with bis head toward the fish's tail, and pulled him 
up at an angles of forty-five degrees by stepping backwards. How 
long lliey had been there, or how far they bad come, we cannot tell. 
m e saw no web anywhere about. 

"The time would not pennil a longer stay, so we reluctant!; Kittled 

e pair. I thought I had missed dipping up the spider, and looked 

along the bank, but on tinning to the Ijolilc he »-;u there. The fish 

ning weakly at the bottom of the water that I had dipped 



in, and the spider sending s ■uiincl over him on the surface, turning 
when he turned, and watching every motion. We stopped the mouth 
of the bottle so that the spider could not escape, and went above on 



Returning in about I hive hours, we 1. mini, to our disappoint- 
ment, the spider dead at the bottom, but the lish was alive. II,' lived 
&r twenty-four hours. The spider was three-fbiirlhs of an iinh long, 
and weighed fourteen grains ; the lish was three and oue-lburlh inches 
long, and weighed sixiy-si* grains." 

MUSKY SECRETIONS OF ANIMALS. BY PKOF. GIEABD. 

The substances known under the general name of musk, on aecnimt 
of their special odor, arc met with in various classes of animals having 
an aerial respiration. Their production depends specially on the 
function of generation, and the glands furnishing them are generally 
placed near t.hegcnilal apparatus. In ilie larger number of eases, 
the males present tins musky secretion in a large amount; it re- 
mains rudimentary with the lemales, which in the animal kingdom 
may be considered as offering an arrest of organic development as 
compared with males, although rigorously following the same type. 
The Asiatic Roussettcs (Plcn>/iu.i) have their urine strongly musky, 
and the odor impregnates their liesli, so that the Malays hunt after 
them as delicacies, as Peron and other travellers testily. Two allied 
species of Carnivota, civets and zibet lis. furnish most of the musk used 
in pharmacy and perfumery. The males, especially at the period of 
rutting, furnish more musk than the females, in the pouches near this 
genital organs. This positinii indeed is invariably occupied by the 
organs se-rcting musk in the mammalia. The 'iji-nft of thc'ueit 
genus presents the same secretion, rudimentary in the female and 
much more abundant than is generallv supposed in the male at the 
time of rutting. The dung of the vvi'ld polecat is musky, while it! 
™*»r is infectious when the animal is a captive. Among the iusecliv- 



i the musky secretion may l>o observed in a natural 

>up of the largest species of shrew* (>/itt><Arri<!ii<:*) — these are 

own as the mimiirniijnrs imiH/Nffi* of mne authors, and are the 
Sorex, Myosumi gffjnnieus, etc. The two singular species of the 
tribe of Desmans (Mi(r/ale) also exhibit very well developed musky 
secretions. Beyond doubt, (hen? arc variable mixtures in these secre- 
tions, and possibly several varieties of musk, for (he perfume obtained 
from the anal pouches of the moschus moschiferus is of a pure and 
more lasting nature than that from (he civets; this ia the muak whieli 
is so rare and inni'li soujrtil after in Indo-China, whose odor persists 
for years without ;tny ^i-n-itile diminution of weight. 

Among bird?, the musky odor of the cluck of Barbary (Anas mos- 
chalus) is well known, and (hut pivcri nil' liy vultures at the time of 
pairing, laying and hatching — an odor which also impregnates their 
eggs. The three genera of crocodiles al-o furnish a musky secretion, 
doe to glands situated near the jaw. Tiiia odor ia communicated to 
the whole body, and exhaled strongly frmn their c.'gs when boiled, as 
has been observed at Ilayti. by Dr. A. Itieord, in the flesh and eggs 
of Crocodilus acutus. 

We should not be surprised at meeting in insects that are so ap- 
proximate to the vcrtcbrat.Li. if not their superior:*, in (he development 
of the functions of animal lili?, musky secretions analogous to those 
which we have just noticed, und which scorn also to characterize- nat- 
ural groups. Facts of this kind, being much less known concerning 
insects than concerning vertebrata, seem to merit special attention. 

Writers of the natural history of the Lepidoptera indicate the 
Sphinx convolvuli as exhaling a strong musky odor. It is very per- 
ceptible in the males, ami I am induced to believe is peculiar to them, 
for several females that I had an opportunity of examining while 
alive were absolutely free from it. I believe that once I detected a 
slight musky odor in a female of this elass, whieli I had caught, but it 
was explainable by the fact that copulation had just been effected. I 
have observed the same musky odor, with less prominence, however, 
in an allied species. — Sphinx Hi/ustri, — a fact not noticed before hy 
writers. This odor was will developed in the vessel in which the 
male insect was confined, and seemed to proceed from all parts of the 
body, especially the abdominal segments. It would be interesting to 
examine the male of the Sphinx pinastri, (he third species of this 
genus, with reference to this point. It would be. a character to add 
to those of the genus, and a novel example in support of the view that 
the secretion of the same odor-mis substances is mot with in species 
united by one true zoological parent. 

Berce says that the niuskv odor also belongs to a different lepidop- 
tera — Charaxes jasius. This is the beautiful day butterfly found all 
along the Mediterranean coast, whi^i the Turks call tho pacha of 
tiro tails. The odor is especially developed when tho insect struggles 
to escape death. 

Chevrolat cilea. among coleoptera, as affording a strong musky 
odor, Velleiua dilatatus — a rare staphylinide, a parasite of the nests 
of different species of wasp. A number of species of ants give off a 
decided musky odor, especially when (heir ant-hills are destroyed 
anil this secretion accompanies a product o£ * &ffissre,'o& -oaescK*^, 
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formic acid, .is can l>" scon by the red tracks the ants will then make 
in running over litmus paper. The musky seem ions of theae ir 
of different order* < nulA nut proceed from the plants which ser 
support the adults or larva, whilst the odor of fennel exhaled bjr 
Papilla mac/nioii, as Martin Inlin-uis iui- ho has often determined, is 
explained by I In 1 ve.-irk- 1 - (.>(' essential oil of that odor which are scat- 
tered over the luuhelli ferns, un which ihe caterpillar lives. Some in- 
sects exhale agreeable odors; vims the ftfiji/i/fliiiiix mdiiin gives off the 
odor of apples (pommc ih: >■• iiielle), <u- of nitron* ether; the coleop- 
tern known by the name of Arvinia iiw.-rfiaUi does not exhale the 
odor which its name indicates, hut llial. oi" the essence of Levant 



It furnishes .1 sweet and persistent pori'uiuo, and the secretion is anal- 
ogous to that of the willow, ou which it feeds and lives. Both sex™ 
are odoriferous. 

The odor of the row, sometimes nol very pure and mixed with a:, 
other odorous substance, is found in the Cirtnikln campentrii and 
hybrada; the odor is analogous to that of the products obtained by 
treating essence of turpentine with nitric and sutnhuriu acids. The 
mah's particularly present the secretion. Nothing is leas known than 
the nature of the essence of roses, a mixture of several substances, 
which is obtained, not, as the treatises on chemistry and pharmacy 
say, by distilling the [lowers of the rose, hut, according to Boisdiival, 
by the distillation of the root of a Coiiroli'iilm. It is well known, 
and examples are furnished by this continually in organic chemistry, 
that the same carbides uf hydrogen can be met with in very different 
species, whether animal or vegetable. Without attaching too great 
importance to the connection lietween the two kingdoms of organic 
nature, we may remark that the plant commonly known as musk 
(iH.Iniidu.1 mosr.lintus), ou account of the odor of its yellow liowers, 
only presents this odorous secretion in its organs of reproduction. 

Lahoulbene, regards the secretions of odoriferous materials in ins* . 
as being naturally of two groups. Sometimes they proceed from 
lirjuida which exude from all parts of the body, as in cochineals; or 
they are dependencies of the buccal apparatus, as in the sylphs and 
diflcrent scarabici that disgorge an inactions liquid — here they be- 
long to both sexes, anil may exist in the larva-; sometimes, oil the 
other hand, and such are the musky secretions of the sphinx, the 
odoriferous secretions only exist in the adults, are special to the 
males, only appearing rudimentary in the females — thus, in the cicin- 
delidm, they are due to connected glands disposed in a species oi' ele- 
gant, arborization around the testicular apparatus, in a manner analo- 
gous to the arrangement of the odoriferous glands of the musky 
inamuutcra', where the glands are largest in the male and at 
near the genital organs. 

The production of musky matter seems to belong, in tropical coun- 
tries, to the warm, humid, vegetable soils. Several travellers relate 
that they were struck with the strong odor of musk exhaled from the 
earth, especially in the morning, in the forests of the isles of Kunda, 
and in Central" America. Without speaking of Jac.punot, de Quoy, 
anil Gaiaurd, etc.. Humboldt may be cited with reference to the 
musky odor which is produced in the arid plain of t 
oaavy inundations. He attribute* it to Uw debris of jaguars, tiger- 
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•. .-■.'■il)'i_'s, vultures, crocodiles, vipers, and rattlesnakes buried in 
___e soil, anil that the gaseous emanations which are the vehicles of 
this aroma are only disengaged '■■■' h lm 1 the earth containing these 
bodies is saturated with water. This explanation seems problemati- 
cal, and analogous to the ancient hypothesis which attributed the. 
phosphorescence of the sea to cadaveric debris, wliilc it is produced 
by a multitude of living beings of different species. Possibly these 
musky emanations of tropical soils are due to the development of in- 
ferior organised beings, probably cry ptogamic in character. — Cosmos. 

THK GEOGKATIIKJAL DISTMBUTION OF ASOIALS, 

Darwin, in his recent work on the '■ Urii/in of Species," ener- 
tjcally denies the doctrine of the origination of organic forms from 
pceiflc centres." Wherever the same species are found in distant 
districts the fact, may, be thinks, lie most probably accounted for by 
migration. On this view the supreme importance to geosrapnMaJ 
distribution of the presence of impassable barriers is readily under- 
stood; the seas on cither side of a continent, and the continent* on 
either side of a deep and wide ocean, being respectively inhabited by 
very different races. In taking this view, [i< iwc vcr, he does not make 
bo much use as some naturalists — the late Edward Forbes, for in- 
stance — have done of the influence of geological changes in uniting 
districts which are now separated, but is inclined to rely more exclu- 
sively upon the ordinary and s 1 ill existing meant of dispersal. These 
are, he thinks, both more numerous and more ell'cct.ive than are gen- 
erally supposed. His shows that the seeds of many plants can bear 
long immersion in sea-water, or imprisonment in the crops of birds, 
without, losing their vitality; and they may also be transported 
largely from place to place in the mini adhering to the feet ot living 
birds. Of the eases which arc generally cited as militating against 
the doctrine of a single centre of creation, the two strongest are. per- 
haps the presence on distant mountains of the same species, and the 
wide distribution of fresh-water forms. The former tact Mr. Darwin 
accounts for by the uniform southward migration of northern forms 
during the cold period which preceded and accompanied the glacial 
epoch; some or which forms, when the temperature of the region 
again rose, instead of reluming northward, retreated into the moun- 
tains of the district in which lliey chanced to be. The wide distri- 
bution of fresh-water species he attributes to slighf geological dhangtif 
of level, which have at more or less remote periods enabled rivers, 
which now are without inter-communication, to (low into each other; 
and also, in no small degree, to the agency of living birds already 
alluded to. The following passage, bearing on this latter point, is so 
int resting, that, we give it in Mr, Darwin's own words: — 

'■ I have before mentioned that earth occasionally, though rarely, 
adheres in some quantity to the feet and beaks of birds. Wading 
bird-, which fii-i | . 1 1 ri 1 the mrnlilv edges of ponds, if suddenly flushed, 
would be the most likely to have muddy feet. Birds of this order I 
show are the greatest wanderers, and are occasionally found on 
most remote and barren islam Is In I lie. open ocean ; they won I; 
bo likely to alight <>n ihc Burfaee srt' \,\w w*,ift ftssi. *» Syis. 
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would not he washed oil' their t'vct. When making lanj they would 
be sure to fly to their natural fresh-water haunts. I do not believe 
that botanists are aware how charged the mud of ponds ia with seeds. 
I have tried several little experiments, but will here give only 
most striking ease : 1 took in February three table-spoonfuls of n 
from three dillirent points, beneath water, on the edge of a li 
pond; this mud, whon dried, weighed only six and three-quarter 
ounces; I kept it covered up in my study for six months, pulling up 
and counting each plant as it grew. The plants were of many kinds, 
Mid were altogether live hundred mid thirty-seven in number; and 
yet tie viscid mud was all contained in a breakfast-cup. Considering 
these facts, I tliink it would be an inexplicable circumstance if water 
birds did not transport the seeds of fresh-water plants to vast distan- 
ces, and if consequently the range of these plants was not very great. 
The same agency may have come into play with the eggs of some of 
the smaller fresh- water animals." 

In connection with these statements of Mr. Darwin, the following, 
from the Proceedings of the Philadelphia Academy, will be read with 
interest : — 

Mr. Lea mentioned that he had recently received a letter from Dr. 
Showaltor, of Uniontown, Alabama, in which be mentions that speci- 
mens of Phi/sa (gyr'uia) Say, whu-h he sent on, were obtained in an 
open neglected cistern, and in a trough of water supplied by an ar- 
tesian well ten miles from the town. Dr. Showalter expressed his sur- 
prise that these Phjsm should rind their homes so soon at these, 
artesian wells. There are no streams or pools near to these wells, 
but in a few years after they are bored, and water supplie.l. these 
shells may with certainty be found. Mr. I.ea went on to nil .lion 
that he had, nearly thirty years ago, found an undeseribed ttpLvies of 
Lymnma, accompanied by Physa Ueterostroplia Say, iu a small arti- 
ficial pond on the high grounds near to the Falls of Schuylkill, about 
four miles north of Market Street, now within the limits of this city. 
He published an account of it in April, 183-1, in the Transaction* of 
the American PhSotophkal Society, under the name of acuta. The 
pond was small, and dug out, for one and one-half to two feet deep, 
simply for the supply of rain-water for entile. Afterwards it dried 
up, and the shells were no longer (o he obtained there. Ho never 
found this Lymnaa in any other habitat ; but many years subse- 
quently, Dr. Ingrdls, of ( rreenwich, N. Y,, near to Lake Champlaiii, 
sent him several specimens of what he regarded ns a new Lymniza, 
but which was at onee recognized as the acuta, heretofore found only 
in the one habitat near the Falls ■.■■' Schuj I kill. In the minds of some 
zoologists a difficulty exists aa to the existence of species in such con- 
stricted, isolated points as mentioned above, but tiiat difficulty, in Mr. 
Lea's mind, was done away with under the belief that very young 
mollusks may be transported on the feet of birds from distant points, 
or on those of cattle going to drink from one place to another. 

CFEEBRAl SYSTEM OF CLASSIFICATION OF THE MAMMALIA. 

1 In a lecture recently given before, the Royal Institution, London, 
"■Tfetsor Owen stated that tb.e fowest forms, of mammals ywssess 
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is of a character which he expresses by the name he proposes for 
le (,fflupi Lijencephala, or " loose brains." The milium alia with these 
brains are tin; HJoiniif'-nnrJn (echidna and ornithoryncns) ami the 
Mlirslljilli/iu. In both these groups the cerebral hemispheres art' in 
"a loose or disconnected slate," as compared with those of higher ani- 
mals. The marsupials are mostly nocturnal, or appear abroad during 
the day only in dark, rainy wc.nl Iut ; and tin; Professor considers their 
low position associated with the prevalent li;iliil of limiting the facul- 
ties of active lift- to the obscurity of night. The second ascending 
type of brain is found among the Koilcntia, Inzectieora, Cheirop- 
tera aod Brttta, or Edentata; aud these Dr. Owen proposes to 
call Lkscnccjihala, or " smooth brains ; " a name referring to the 
smooth, unconvolutcd exterior of that organ. The Professor pointed 
out the numerous relations pn.scutcd by tliis group in the oviparous 
vertebrala, and remarked that the most ancient mammals whoso fos- 
sil remains were found in secondary strata were either Ly- or Liss- 
eneephaioiis, and belonged either to (he ^[afsujiuiliu or the Insectlv- 
ora. The third type of brain was found in monkeys, lemurs, etc., 
and named (,i/n nrcphriti, or " winding brains; " so called from their 
con-volutions. This division was subdivided into the Mvlilata, so 
called because their hinder limbs seemed, as it were, to have been 
amputated, comprehending t'Wui'ett and Siri:nia ; the Ungulata, di- 
vided into ]''<■>•! w,'!tn:ti/!.n and .1 rtitidaclijla, according to the odd or 
even number of their toes, — the -ingle hoof of the horse, the triple 
hoof of the tapir, exempli fv the first. ; the double hoof of tly- Camel, 
the quadruple hoof of the hippopotamus, the second, — and the. Ungui- 
culata. The I'rolhssor pointed out the superior utility to man of the 
members of this division now in existence, eompnred with the service 
which could have been rendered if their predecessors in geological 
time had survived down to the human epoch. The present rumi- 
nants, for example, more thoroughly digest grass, and term out of it 
a more nutritive meat, and the present nionndactylcd horse was a bet- 
ter and swifter beast of draught than his tridaetyle predecessor, the 
miocene Hipporion, could have been. Passing from Quadrumana, 
the fourth and highest type of brain rise- at. once to Unit, "marvellous 
structure which is peculiar to our own species;" and the sole repre- 

f tentative of this class is Man, described as Archencephalb, or ' over- 
ruling brain." 
PHY BIOLOGY OF VISION. 
At a recent; discussion before the Hoston .Society of Natural His- 
tory, Proiessor Kogcrs remarked that Le thought that the physiology 
of vision was as yet but imperfectly understood ; vision bv corres- 
ponding points of the two retime, for instance, cannot tie maintained, 
though it is found in all treatises on physiology, and in most on 

Dr. Gould referred to the fact that though in strabismus there is 

distinct vision with the normal eye, the other being unused, squint- 

cannot get. the stereoscopic solid image, but o: 

it picture. 

IVolessor Rogers remarked thai lie to i-.-nrh ;i thing as kiiiyr iv;J.* 

— ed juid left-fired, as well a* vight-aanAeA &*v4 Ve'Wn.-a.vA&Rft.-, \sftst£» 
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many persons use but one eye ftw taking their direction in vision, and 

i hut is generally the right ;' ii is sometimes the left, but in normal 
instances an object is seen in the median plane between the two eye*. 
Many persons have the idea that. stereoscopic vision is only squinting, 
but tbia ia verv I'iir from beiiip the case; in squinting, the eyes con- 
verge to a point nearer tlian that oi' distinct vision; in stereoscopic 
vision the eves are not so directed, iiml the sense of fatigue and dis- 
comfort ia owing to the forcible dissociation of two naturally _ ~ 
ate 1 1 actions. In common vision there an- two adjustments, one CO] 
sisting in directing the optic axes to the object, llic other in adjust in 
them to auit the distance of the object from the eyes, drawing then 
so to speak, out or in like the joints of a telescope ; habit enables 1 
to effect these two adjustments instantaneously and at the same tinv 
In looking through a stereo-cope, while the object is very near, ■ 
are forced to extend our optie tubes to see an object apparently at 
great distance* and thus the union of the associated motions is vi 
lently broken up, causing a sense of fatigue. 

PHYSIOLOGY OF WIDOWHOOD. 

A correspondent of the London Mtdkal Times and Gazelle thi 
writes in relation to the above subject: — 

For some time past my attention has been attracted to a vet^ 
curious form of hereditary transmission of physical peculiarities, 
which I think worth while to lay before, the profession, that more ex- 
tensive and more accurate investigation than I can accord it may, if 
not exactly, at least proximately, determine its value as "" '" 
in the production of disease. 

Lord Morton bred a hybrid from a chestnut mare and male qi 
— the hybrid was qitagga-likc, and even the foals subsequently pro- 
duced from the mare by a black Arabian sire were '■ much more plait 
barred across the legs than is even the pure quagga." Now, here is 
an instance of the positive transmission bj the female of one species 
of the physical peculiarities of the male of another specie?, with whom 
she had bred, to her offspring by a subsequent union with a pure mak 
of her own species. This in itself ia not a little remarkable, ant 
worthy of investigation, by those who have, opportunity, amongst mule- 
breeders and others; but, further, I have made many inquiries 
amongst those interested in the pure breeds of all kinds of cattle 
sheep, dogs, poult ry, pigeons, etc., and they universally declare thai 
if a high-bred female once breeds wilh an inferior male, even of her 
own race, she will never produce pure offspring, though she always 
subsequently, breed with males of the highest caste. Thus, if a thor- 
ough-bred mare have a colt whose sire ia a half-bred horae, thougl 
she subsequently breed with only thorough-bred horses, her foals — " 
never prove thorough-bred. An instance was lately mentioned tc 
much in point, where a very pure-bred setter bitch produced her 
litter after a eur dog, and. though subsequently put to some of the 
setter dogs in the kingdom, her puppies were never pure or w, 
keeping. We know that the greyhound breeders cross with a bull- 
log to give their greyhounds courage and tenacity of purpose, and 
■■'- '"r many generations-, Wt, that it, ia effected by 




always breeding from the progeny with greyhounds, subsequently to 
the first boll-dog cross. It would be curious to inquire whether the 
greyhound bitch subsequently breeding with pure greyhound, her 
progeny would show a similar trausmirsion of the courage of the bull- 
dog, as we have seen it take place in the markings of the quagga, and 
the worthless peculiarities of the cur. 

Now, we only too well know that many diseases are capable of 
hereditary transmission, some more, some less ; and I cannot but think 
the facts I have alluded to lend some color to the thought, that even 
as physical peculiarities, so may diseases, be transmitted by the fe- 
male, though herself' and I ho actual father of her second progeny, aa 
well aa all their ancestors, may be free from any taint. In other 
words, it would seem far from improbable that if a woman married, 
and had a child by a man who died iho subject of any well-marked 
hereditary disease, and she subsequently married anil had children by 
ber second husband, her first husband's di>v;t- : e would have ;t tendency 
to show itself in her second family, even though neither she nor her 
second husband, or their ancestors, were subject to the malady. I 
presume that one point, would be necessary to this, namely, that at 
the time of impregnation by the first husband, be was then either ab- 
»olutely suffering from or very strongly predisposed to the disease 
transmitted. The investigation of this very curious and interesting 
n would incidentally throw much more light on bow far consti- 
tutional peculiarities and diseases, such as gout, tubercle, insanity, 
etc., may be communieated by semi mil I ransmi-Mon in the female, and 
bo of considerable importance in detci'miniii'i' many medical and social 
tons, as the lust btubandt of widows, who re-marry and bear 
ren, have frequently died of the severer forma of disease well 
o be capable of hereditary ti 



n ALLUCTS ATIOKS. 

One of the most curious of recent contributions to science is a trea- 
tise on Hallucinations anil kindred Menial Phenomena, by M. Briene 
du Boismond, a French medical writer of eminence. The object of 
the author is to establish the theory that in all eases of hallucination 
the physician, quoting that term in its strictest sense, might trace a 
physical cause, detect some flaw or change in the bodily system, were 
he enabled, by the progress of science, to pursue bis investigations far 
enough. Ten classes of hallucinations are tabulated. The first con- 
tains such as co-exist with a sound understanding, whether or not cor- 
rected by the mind. These atl'cet the sight, hearing, smelling, tasting, 
and touching faculties. In the second we have simple forms of insan- 
ity, uncomplicated by mania or dementia. Next stand those which 
are thus complicated. The results of excess, whether in drinking, 
the use of narcotics, and the introduction of poison into the system, 
occupy a category apart. Then come the ghastly variety of nervous 
diseases, from catalepsy to hydrophobia, followed by nightmare and 
dreams, ecstasy, hallucinations connected with febrile maladies, and 
" epidemic hallucinations." The definition given by M. Du Boismond 
of a hallucination is as follows: — 

" We define a hallucination as the petcV^OBa eK ftsa w 
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i ides, and an illusion as tie false appreciation of real sensa- 

And Le further claims that, however real a phantom may lie to the 
vision, mental or physical, awl however impossible it may he at pres- 
eut, anatomically, m lis tin* source arnl centre of the disease by the 
examination of victims after dcalli, there is something in the human 
boily which, however minute, would explain the malady of the mind, 
if only the microscope of science were subtle enough to discover it 



Tlir following pnpiT, contributed to the London Enqineer Journal 
by Dr. G. C. Wullieb, the naturalist who accompanied the recent 
expedition sent ftiil by tin- .[-iritidi govern meat to make soundings in 
the extreme North Atlantic (will a view of determining the practica- 
liility of hu iug a submarine telegraph cable lietween E upland and 
Ireland and the Amcrii-an coittiiient), will bo found to contain mat- 
ters uf grcal aii'l novel interest : — 

Although the depth of the sea over widely-extended areas has been 
approximately ascertained, hardly any attempts were made to inves- 
tigate the character and composition of the ocean-bed until the period 
when submarine telegraphs were first undertaken. In the abac nee of 
any special object, Hitch attempts would have Ijeen far too costly and 
difficult to be practicable. It has been ascertained, however, that the 
floor of the ocean is but the idle*, as it were, ol'the dry land; that it 
is in no place unfathomable; thai along its deeper portions certain 
muddy deposits are to lie met with, in ninny cases made up, moro or 
less entirely, of niiniile calcareous shells belonging to one of the most 
simple order of beings with which we are acquainted ; and that to- 
gether with these are also to be found, but in comparatively speaking 
small ipiautity, the minute, llinty skeletons of other organisms derived 
both from the animal and vegetable kingdoms. Rut no conclusive 
I'viilenei.' lins been produced to show whether any, or all of these or- 
ganisms normally lived and perished at the profound depths from 
whence they were obtained by the sounding lead, or whether, having 
inhabited distant and perhaps shallower sens, their dead remains 
alone, after being transported by currents or other agencies, had 
gradually subsided into the deep hollows of the ocean. Taking into 
consideration the very important part, played by these organisms in 
the structure of the earth's crust, tliut. vast stint n have in ages gone 
by been built up of them, and that similar strata are at the present 
tune being deposited along I he beds of existing seas, the investiga- 
tion of these qnestaons becomes of the highest consequence. The dis- 
tribution of animal liie in the upper waters of the sea is determined 
by elimatc, by the. composition uf it* waters, the nature of its bed, and 
its depth in any given locality ; the lis! of these items necessarily in- 
volving the relative degree? of temperature, light . aeration, ami pres- 
sure, as compared with those to be met with near the surface. Of 
these conditions, climate exercises a very powerful influence; for it is 
is we advance from 1 he etpiaim Vow acta ikt^ota^tnM a grad 
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uai diminution lakes place, not only in the number of types met with, 
but of the varieties ranged under those types. It has been main- 
tained that, in order to compensate lor the diminution in the number 
of generic forms, the number <>f individuals of cadi species is much 
augmented. Although this law holds good as regards the higher 
orders, it can hardly lie said to do so in the ease of the lower ; for the 
vast assemblages of these lower forms met with on the surface of the 
sea in the tropics are in no wise less extensive than those met with in 
high latitudes. It will be limud that ihe low it 1 1n- grade of being, the 
more equally balanced will be its distribution at the extremes of the 
globe; inasmuch as the greater range in depth commanded by these 
lower forms renders them less amenable, to conditions which are vari- 
able from being dependent on atmospheric changes. 

The composition of the waters of t lie ocean h well known to become 
much more equable Fit great depths; and it, therefore, exercises a far 
less marked influence on the presence of animal life than it does at 
the surface. 

Oxygen is essential to the presence of animal life ; without it 
animal life ceases. To creatures inhabiting air, or water, a due 
supply of this gas is indispensable. But although oxygen enters 
largely into the composition of both atmospheric air and wateP, the 
supply of this element is not obtained, in the case of creatures inhab- 
iting the sea, under ordinary circumstances, from its decomposition, but 

from a eeri.ain port i mi of at spheric air presi uf. in water in a state 

of solution. Sl,i-I g::si-s are absorbed by water. Under pressure, the 
quantity absorbed is much increased, as is seen in the familiar case of 
soda-water. It should be borne in mind, however, when the fact is 
applied to the occurrence of animal lite at great depths in the sea, 
that, in order to produce the til 'sorption of atmospheric air, its contact, 
or mixing together a I Ihe surface by the net ion of wind and wave, is 
necessary; and the effect of this operation can only extend to a limited 
depth, unless, as has been assumed by some of our highest authorities, 
the Inwer strata el' sea-water, being subject to increased pressure, be- 
come capable of holding in solution a greater quantity of oxygen, 
and, by robbing the superincumbent strata of that, which they con- 
tain, gradually heroine saturated with it. Should this view be cor- 
rect, there must be a point at which the maximum amount of oxygen 
which sea-water can absorb is permanently present in it. But, inas- 
much as the vegetable cell, simple though it be in structure, can 
eliminate carbon from the medium in which it lives, it is not unrea- 
sonable to assume that the lowest forms of animal liie, even where no 
specialized organs are traceable, may, in like manner, be able to elim- 
inate oxygen directly from the water around them. 

The temperature of the sea is. materially influenced by the climatic 
conditions of dilfeivnt I -it it i tries, and. of course, exercises a powerful 
effect both on the distribution and abundance of the higher orders of 
living beings present in its waters. But this influence is not so man- 
ifest in the lower orders; for, at greater depths, the variability of the 
temj)crature is reduced within very narrow limits in all latitudes. 
Now, the higher orders of oceanic creature's inhabit only the surface 
waters, never sinking down to extreme depths. In the case of some 
of the lower forms, on the other hand, a very extended. bbik-jTOSfcrxV^ 
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c exists, putting out of (he rjucstiou those which constantly dwell 

ie sea-bod itself, of which I shall presently have to speak. 

In like manner light, or rather the absence of it, can hardly be 
Haiti to determine, in any important decree, the distribution and limi- 
tation of the lower forma of animal life. Light is not essential, even 
in the case of some of the higher orders. A large elasa of creatures, 
both terrestrial and marine, possess no true organs of vision, although 
there is good reason for believing that they do possess so — - 
sensorial apparatus, susceptible, to the influence of light. 

It is impossible at present to say to what depth light penetrates ii 
the sea. The photographic art will, no doubt, one cloy solve, the prob- 
lem. But it is almost certain that a limit, is attained, and that, more- 
over, long before the deep recesses gauged by the sounding machine! 
are reached, where the light-giving portion of the ray cannot pene 
tvate, even in its most attenuated condition ; and yet, as shall here- 
after be shown, creatures have been I'omnl down in those profound ane 
dark abysses whose coloring is as delicate and varied as if they had 
passed their existence under the bright influence of a summer sun 1 

Pressure is the last condition which has to be noticed. Although 
undoubtedly a highly important one, I hope to be able to prove that 
it ii!*ii! it of essential value, as has heretofore been laid down, in 
dei ei-iuue;i-.' the iiuil isflua of animal Life in the sea. 

It is almost needless to state that, at the sea level, there exists i 
pressure of fifteen pounds on every square inch of surface, due to thi 
weight of the atmospheric column resting upon it ; and that the pres- 
sure on the successive strata of water in the sea, as the depth in- 
creases, is infinitely in excess of this, inasmuch as a col umn of water 
only thirty-three feet in height is capable of counterbalancing the 
entire atmospheric column, which extends to a height of about forty- 
five miles. Accordingly, for every thirty-three feet of descent in th» 
sea, putting out of consideration the elloot of the superincumbent col- 
umn in actually diminishing the bulk of the portion? beneath by aug- 
menting their density, there is an additional lateen pounds. At g — ' 
depths, therefia-c, the aggregate pressure becomes stupendous, i 
well known, pieces of light wood let down to a depth of fifteen hun- 
dred or two thousand fathoms become so compressed and surcharged 
with water as to be too heavy to float. But there is a fallacy in this 
experiment; for the contraction of the woody fibre and cells is a 
n<sv..s:in consequence of their submission to an amount of pressure 
so enormously in excess nf that under which they originated. Willi 
organisms which have been developed, from first to hist, under the 
full operation of any given amount of pressure, the result would not be 
of this nature; for the equalization ot the pressure, within and with- 
out their entire structure, although it might possibly exercise s 
definite effect in determining their shape, size, or even functions, 
cannot, 1 submit, operate in causing the c re a tares living under it ti 
experience any more detrimental results than we experience fron 
the fifteen pounds on every square inch, or about fourteen Ions 01 
• irj'ace of oar bodies, near the sra |,"..-1. 

*t can scarcely be wondered at, that, under sm'li apparently extra- 
inary conditions, the maintenance of lite, even in its leasi di-iel- 

'/ aspect, should have lieeu \W.\\w>\ aW.iW,.-^ uu^iosaible at c 



In mi- depths; and that it should have been almost 
recognized as an axiom, that at a depth of fbttr hundred, or at moat 
five hundred fathoms life, whether animal or vegetable, must be 
extinct. Tlit fact i- uni|uc.-lhnial.lc, (!i;il. as we descend beyond the 
first, hundred fnibijiiis, the traces of life become more and more re- 
mote; and it Is probably nwiiigt" this gradual diminution in the num- 
ber of animal forms, as the dujrtli exceeds this limit, that it baa been 
assumed, rather as a matter of theory than of observation, that & 
point is speedily rent lied at which all the conditions essential to life 
are extinguished. This view has also derived support from the idea 
that "animal life depends on the previous existence of vegetable life." 
In the case of the higher orders of the animal kingdom, the law no 
doubt holds good. Not so, however, in the case of the lower. The 
conditions essential to the perpetuation of tin; one are not essential 
to the perpetuation of the other. Tims, light is indispensable for the 
healthy respiration and growth of the vegetable. The animal can, 
on the oilier hand, respire as fnvly in the blackest darkness as in the 
broad glare of day. And this is. no doubt the reason why vegetable 
life in the ocean attains its final limit in depth so much sooner than 
animal life. 

The Fnraminifr.ra are [he organisms to which reference has been 
madu as performing so very important a part in the formation of cer- 
tain strata on the earth's crust. They occur abundantly in all exist- 
ing seas, and in a hi mat all marine sedimentary strata, as chalk, lime- 
stones, etc. In the mud " irooze," whleh is brought tip from groat 
depths in many parts of the orean, immense numbers of Fnraminifora 
are to be met with, chiclly belonging to one species. The question 
SB to their occurrence in a living or dead si ale, however, was over- 
looked or undecided. Most aui horihes who have written on the sub- 
ject are of the opinion that they do not live at great depths, but that 
their shells and remains have drifted to the positions in which they 
were found from shallower waters, or have subsided from the upper 
strata of the ocean. Professor Huxley was one of the very few who 
leaned to the more correct opinion ; he having declared that, although 
far from regarding it as proved that the (ilobigerinn (the species re- 
ferred to) live at these depths, the balance of probabilities seemed 
to him tr. incline in that direction. 

The difficulty is, how to determine the point conclusively; for it 
seems legitimate to infer that, if these organisms are specially 
adapted to exist under coudiliorr* diilcring so widely from those pres- 
ent at or near the surface, the very circumstance of removing them 
from one set of conditions to the other would inevitably destroy their 
vitality, and perhaps their normal structure, before it could become 
practicable to subject them to microscopic analysis. Nor is the diffi- 
culiv an imaginary one. For, taking into consideration the entirely 
altered circumstances in which these creatures must find themselves 
placed when brought to I lie surface, locoiuntion. or even the protru- 
sion of their filamentary a ppr ullages, could hardly be expected. The 
mere existence of the fleshy parts within their shells, and that too in 

i apparently recent, condition, affords no proof, inasmuch as the 
great quantity of saline matter present in sea-water, and especially 
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it depths, would, of itself alone, account for their perfect 
...'preservation. 

During the recent survey of the North Atlantic I found that, 
certain localities where the Globigeriua deposit was of the purest ki 
and in the greatest plenty, the specimens Irom the immedjate 
str.it urn ill' the sea bed alone retained their normal appearance, be 
as regards the perfect slate of the sarcodie contents ot the shells a 
the presence of the pseudopodia. The. latter organs were never se 
by me in an extended condition, hut, in the specimens alluded to, a 
in those only, occurred as minute bosses, resembling in shape t 
rounded rivet-heads nil boilers, closely ap pressed to the external si 
face of the shell; whereas, io specimens from the sub-stratum, t 
color was much duskier, and these bosses were absent. And, furthi 
in these pure deposits the sheik were to be found in every 
from the single chamber, of microscopic minuteness, hyaline, 
parcney. and extreme thinness, to the dense zeolite-like structn 
the many-chambered mature shells, which are large enough 
readily distinguished by the naked eye. These facts, when taken i: 
conjunction with (he entire absence of the varied remains of '" 
organized structures found in localities where the Globh/cri] 
only scantily represented, iillbrd, as I conceive, all but the 
proof, which can only be armed at on witnessing locomotion, or 1 
protrusion and retraction of the pseudopodia of the organisms 



Moat fortunately, as it happened, this collateral evidence was n 
dered doubly conclusive by other proofs of a most unexpected a 
interesting kind. Before entering on these, I may state that the si 
stratum, spoken of as diil'ering in aspect, from the immediate surface- 
layer, is nevertheless identical in compos i ion . the 'liiferciieo in co' 
arising simply from decay. It contains no liviog Foraminifera ; 
the minute particles of matter becoming gradually condensed ati< 
aggregated together by molecular nihility, and the enormous supei 
incumbent pressure exerting itself only in one direction, that, t 
vertically, its permeability by lluids is thus completely destroyed, an 
it is compacted into a, dense mass of far too unyielding a nature t 
admit of its being i rnverscd by living creatures of any kind. As th 
Foraminifera die oft', their shells and decaying contents, togetbe 
with the minute particles of amorphous matter associated with them, 
go to build up the calcareous strata of the earth's crust. I won 
mention that, in order to determine whether the (ilobigerinaa live a^ 
free floating fur ins in (he mid-strata of water, I attached a small Opcn- 
mouthed bag, at about two hundred fathoms from the extreme end ol 
the sounding-line, in a locality where the species was most abuudan 
la the deposit, and brought it up through nearly five thousand fee 
of water, without securing a single shell. 

But by far the most important ami interest id;.: discovery n 
to be noticed, namely, the det.ee lion of a high order of radiate ani- 
mal, in a living state, at a depth of a mile and a half below the surface 
of the sea. 

In sounding midway, in the direct line between Cape Farewell, the 
southern point of Greenland, and the north-west coast of Ireland, in 
'"- 5D°27'N. and long. a6°4VW.,tto 4e^h heing twelve hun 
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d and sixty fathoms, or two thousand five hundred arid twenty 
_, .]-, whilst the sounding apparatus itself ljrfnij.fl it up a considerable 
quantity of miliiiii 1 granular particles, htoking like a fine Oolite, but 
■which was, in reality, a nearly perfectly pure Globigcrina deposit, 
thirteen star- fishes, from two inches to live iuehes in diameter from 
tip to tip of ray.., belonging 10 a germs, plentifully represented on 
our own coasts, came up adhering to the extreme lifty f alumna of 
sounding-line. These Ophiocomm were not only alive on being 
brought up out of the water, lint: some of tliem continued for fully a 
quarter of an hour to move about their Umrj spinous arms. To ren- 
der intelligible the significauey of the entire circumstances, I must 
mention that, in order to insure accnrary, ii is always necessary, when 
Bounding in deep water, to ascertain the depth by one sort of appara- 
tus, and to bring up the h; i n i ; . I ( ■ of botioiu by a no! hoi-. In the pres- 
ent case, the ascertained depth was twelve hundred and sixty fathoms, 
and fifty fathoms was accordingly " paid out" in the second operation 
of bringing up bottom, in order to make sure that the more compli- 
cated and unmanageable apparatus required for this purpose fairly 
rested on the bottom. 

Now, supposing it possible that these star-fishes were drifting about 
in some intermediate stratum of' water, between the bottom and sur- 
face, it is evident that they would have aft.ru hid themselves indis- 
criminately to any portion of the entire twelve hundred and sixty 
fathoms of fine ; unless, indeed, they chanced to have been directing 
their eoursc in a closely compared column, wliieh mas traversed by 
the lost extra fifty fathoms of line at the precise moment of their 
crossing it. Whether ii he possible (hat tliey were drilling in such 
& column, or floating on a bed of sea-weed or other substance, is im- 
material, inasmuch as they could only have attached themselves as 
they did to the portion of line referred to under this one condition. 
But the very act of attachment would, I maintain, be impossible in 
the ease of creatures whose movements are. so slavish, when the olj- 
ject which they had to grasp was mm ing upwards at the rate of two 
miles per hour (as it does when hauled up by the steam-engine), and 
without a moment's intermission, [int. even assuming it to be possi- 
ble that they hail drifted In ilie position in which they wore captured 
from distant and less profound depths, the fact of their vitality and 
vigorously healthy condition would be scarcely less extraordinary; 
for the distance from tin- nearest point of land, which is a rock off Ice- 
land, is two hundred and fifty miles, whilst the next nearest land, 
Greenland, is distant no less than five hundred miles. But it must 
be obvious to every one who is at all conversant with the structure 
of the Ophincomm and Echiuoderuis generally, that they are essen- 
tially creeping and crawling creatures, and of far too great specific 
gravity to lloat at all under any circumstances. 

Taking into consideration then the circumstances under which 
these Ophiocomtr were taken, the extreme improbability of their hav- 
ing drifted to the locality in which they wen; found from distant and 
shallower waters, and, lastly, the peeuliarities of structure which ren- 
der them wholly unfit to float or swim for even a brief period, we 
should have been fully warranted, I think, in believing that they 
existed in a living state at the bottom. In. ovdjet to vAiu\v».wMB& ■?*»& 
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the solution of the question, I very carefully dissected and ana- 
lyzed the contents of tin: digestive cavity of a specimen, immediately 
'■ being brought up ; and was must .imply repaid by the detection 
ii numerous Gloh'tr/erinat in every stage of comminution, and with 
the contained sareodic matter in greater or less quantity. Wbilst, 
therefore, the detection of these organisms in the digestive cavities 
Of the Ophioroinir: afforded a most conclusive proof that the Forami- 
nifera were living on the sea-bed at the profound depth from which 
they were obtained, the fact of the star-fishes being captured with 
the fresh remains of the For n mini ("era in their digestive cavities 
proves that their normal habitation i- at tin 1 same great deplb, inas- 
much as it has been sufficiently established 1 lint. Hie <j lobtfjerina are 
present only at the liottom. I may also mention that, in examining 
a samplo of the (llobigerina deposit, brought up by a previous sound- 
ing on the same Hput, I dcloelcd some Ei-inrnxleriu .-pines, which at 
once struck me as being identical with those on the Ophiocomw, and 
that, on comparison, my surmise proved to lie (pike correct : a further 
and very striking proof of the vitality of the Ophiocomw at the bot- 
tom being thus afforded. 

Professor Agassiz, at a recent meeting of the Boston Society of 
Natural History, in commenting on the existence of marine animals 
at the great depth of twelve hundred fathoms (seven thousand five 
hundred and sixty feet), as demonstrated by Dr. Wa.llech in the pre- 
ceding paper, remurked that, in order to withstand the pressure to 
which these animals must be subjected, without being crushed, he 
maintained that water must, penetrate their tissues very freely. The 
fluid penetrates in fishes through minute pores communicating with 
the venous sinuses near the heart; these are to be seen by the naked 
eye on the sides of the head of the herring aud shad, and enable these 
fishes to make the change from deep water in the winter to shoal 
water in the spring, when they approach the shore to spawn. In 
mollusks they sire limited chiefly to the loot; in echinodcrms they 
vary in difl'e rent families, being sometimes in slits, and at others ad- 
mitting water into tiie aquiferous system through the madreporic 



The following interesting paper on the above subject was read 
before the British Association, 1861, by Dr. J. D. Morrill : — 

Every one knows that when an appropriate stimulus is applied to 
any of the organs of sense, a feeling is j. rod need in I he mind which is 
termed, in the language of mental science, a sensation. A pin driven 
into any of the nerves: which extend themselves immediately under 
the surface of the skin produces pain ; a ray of light falling on the 
retina produces vision; a sapid subs tut ice put into the mouth pro- 
duces taste, and so forth. Now it has always been a puzzle among 
mental philosophers to understand how it is that we can come to a 
Consciousness of external objects at all. Theories without number 
en formed, from the time of Plata downwards, to bridge over 
re gulf which lies between matter and consciousness, between objects 



. 



of sense arouud us and the fact of sensation within us. The chasm in 
our knowledge we do not pretend wholly to fill. At the. same time, 
so many facts bearing on the question have been brought to light by 
the progress of physical science on the one Bide, and by physiology 
on die other, and so much has been added by the: mental analyst, 
likewise, from his peculiar point of view, that the distance between 
the outer world and our own inner consciousness has been vastly 
diminished, and the- mystery driven back to that one point of connec- 
tion between the brain and the human soul which no analysis appears 
likely fully to solve. Let us attempt, then, to strip away all that is 
mixed up with sensation naturally, and all that is added to it by our 
subsequent mental activity, so as to analyze the bare tact itself, and 
reduce it to its simplest elements. 

Looking to the physical and external parts of the process, we must 
consider, first of all, what it is that the nerves convey from the world 
without to the mind within. Let us take as an example the sense of 
hearing, as presenting the greatest degree of simplicity. We know, 
from the investigation of physical science, that the sole medium of 
sound is the atmosphere. Where there is no atmosphere there can be 
no sound, aud where the ai Unisphere is perfectly still, perfect silence 
is the necessary result. The real cause, of sound, therefore, exter- 
nally considered, is found in the motion of the atmosphere ; and the 
variations in the acuteuess or gravity of sound, we know by experi- 
ment, arise from the greater or less rapidity of the oscillations. The 
deepest note which the human ear appears Capable of perceiving as 
a continuous sound is that produced by sixteen ovulations in a sec- 
ond; the acutest, thai, which is produced by about forty-eight thou- 
sand oscillations in the same time. The diliereiices in the quality of 
sounds arise, in like manner, from the peculiar way in which tho at- 
mosphere is affected by the object that sets it in motion, and the corre- 
sponding peculiarity of the atmospheric waves that reach the ear. 
What we really sensize, therefore, through the ear is simply the 
motion of the atmosphere, and nothing more. The human oar is an 
apparatus beautifully formed leu- receiving the vibrations on which 
aU sound depends, and the auditory nerve conveys them, in some 
manner, to the sensoriuni. With regard to the way in which this lat- 
ter effect is brought about, we have as yet very little insight. The 
soft texture of the nerves, and the manner in which they are imbed- 
ded in the surrounding materials, would naturally suggest a total 
inaptitude for propagating i il.n-ut.Inn-: In iho ordinary sense of that 
term. It seems inure probable that the How of lite through the body 
is accompanied with a constant thrill and movement in every part 
of the nervous system, forming what is technically termed the emnaiB- 
thesis, or common sensibility, so that the outward oscillations do not 
SO much originate wholly now vibrations as enter into eoutlict with 
the nervous action already going on, anil give it that peculiar deter- 
mination which is necessary to create any gieco sensation in the mind. 
This is perhaps as far as it is possible to go in our analysis of the 
physical process. How the vibration of the air comes into conflict 
with the living thrill of the nerve, aud how the result of this conflict 
reaches the mind, we are at present unable tn comprehend. It is 
one of those hidden secrets of nature which science, has 
able to unfold. 






from the sense (if hearing to that of night, a preeisely 
lar analysis holds good. Here the vibrating medium is not tin at- 
mosphere, but a universally diffused ether, which is set in motion by 
what are called luminous bodies. Just aa atmospheric oscillations 
form the external cause, and sound (lie internal result, in the case 
of hearing, so, in sight, the oscillations of tins light-bearing ether form 
the outward condition, and color, in all its various shades, the inward 
r&sult. Here, accordingly, as before, it is simply motion in nature 
giving rise to motion in the nerve-world, with which we have imme- 
diately to do in vision ; while, to keep up the analogy, it is the differ- 
ence in the rapidity of the oscillations thai, ■-- rentes all the infinite 
variations of hue. The red rays, it is calculated, require four hun- 
dred and fifty-eight billions of oscillations in a second, the violet rays 
seven hundred and twenty-seven billions, and all the other colors 
and shades of tbe spectrum some intermediate number. That the 
phenomena of sound and sight spring physiologically out of particul; 
states of the corresponding nerves is char from the tact thatpres- 
snre on the eye, or any artificial irritation, produces the. perception 
of light as Strongly as the normal impulses derived from the vibrating 
ether, and that any artificial excitement of the auditory nerve will 
produce noise in tho head. Ghost-seeing often arises in the same 
way; that is, when the conditions of sight are brought about by the 
nerves beine. affected through some other than the ordinary and 
legitimate atimub. Whatever, in a word, can affect the regular vital 
movemeuts of the nerves, and put, them into a condition at all similar 
to that produced by the proper external stimuli of sensation, will of 
necessity bring about similar phenomena of consciousness. 

"We come next to the sense of feeling. This sense comprehends 
two apparently distinct scries of sensations, namely, those of touch, 
properly so called, and those of beat. With regard to the latter, it 
has been pretty well cMiiblislu :■] t'lat the phenomena of heat originate 
in the oscillations of a subtle fluid similar to that of light. The 
satinn of heat may, therefore, be brought, under the law of motion just 
as much as that of light or bearing, ami maybe regarded in every 
respect as analogous. The phenomena of touch, we know, are pro- 
duced by imjiact in various ways; and it is just in accordance wi"' 
the nature of thai impact, whether harder or softer, more rapid 
more slow, that tbe resulting sensations are determined. A blow 
is a sudden affection produced by the rapid motion of some object 
against a considerable surface of the body. Pressure is a more con- 
tinuous affection of the same kind, A prick is tho motion of some 
object against one minute point of the skin. If tbe act of pricking be 
repeated rapidly, it produces a feeling of burning, and, if it be vny 
soft at the same time, of itching. An extremely bght and gentle 
the body produces tickling. In every instance tho pecu- 
liar kind of sensation is determined by the nature of tbe motion and 
the consequent impact. 

The only two senses left, accordingly, are those of taste and smell. 
In both these eases tbe process Liv which the nerve? are affected is of 
a chemical nature. The substances received upon tbe surface of the 
tongue or tbe internal membrane of the im-inl arc subjected to the 
action of saliva or mucus, and, being thus dissolved, produce a chemi- 
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J chemical a 
be ascertained, from certain relative movements in the ultimate 
atoms of bodies, ami it is these movements, which, in the case of taste 
and smell, really give rise to the peculiar sensation* so designated. 
One striking proof of this is, that the similar atomic action can. be 
produced by magnetism, ami that various tastes, [>arl.ieularly that of 
phosphorus, can be produced by the introduction of magnetic plates 
into the mouth; thus most obviously proving that the phenomena of 
taste are really produced, like those ot' beat, by I he morion of certain 
minute particles, whether of some magnetic fluid, or of anything else, 
when subjected to chemical action. By these atomic movements the 
nerves are affected, just as they are affected by the infinitesimal 
oscillations of light ami heat; so that the same law holds good through- 
out, and thus enables us to connect the phenomena of sensation, uni- 
versally with motion as its immediate external antecedent and excit- 
ing cause. 

Looking now from the physical side ol sensation to the mental, we 
shall find that the view we have just taken solves or dissipates many 
of the difficulties in which the question has always seemed to be in- 
volved. First of all, it makes the external cause and the effect upon 
the nervous system quite homogeneous. Outward motion is the 
cause, inward motion is the effect. Instead of having the solid 
forms of the outward world standing as it were face to face with the 
is energy, and being obliged to consider how it is possible for 
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two things so entirely heterogen 

mental action and reaction, we have n< 

to two developments of motion: first, i 

and, secondly, a certain determination j 

atomic movements or vibrations, of the n 

of the nerve-force are converted into those of mind-force, v 

say, any more than we. can explain how it is that mechanical motion 

converted into heat, or vice versa; but the outward phenomena 
traced, in the way we have now indicated, as far back to the iu- 
d consciousness as seems possible, without breaking through the 
film of separation r.ljsii divides the conscious from the unconscious 
world. 

Secondly. The theory we have adopted enables us to draw a clear 
line of separation between sensation (properly so called) and all the 
subsequent mental phenomena which attach themselves to it. Thus, 
taking the sense of hearing, we can now easily strip away ever)- pos- 
sible association which connects itself with what we hear, and under- 
stand that the sensation of hearing itself simply implies the nervous 
effect of certain alm.'Siihciic * ilir.it ions, and nothing more. Taking 
the sense of sight, we can at once negative the possibility of sen sizing 
sine, shape, thickness, distance, or any other of the properties of 
bodies; all we see sensationally is color, as being the direct result in 
the consciousness of the luminous vibrations which affect the optic 
nerve. And so, in like manner, does every sense confine itself to 
one single and peculiar series of phenomena, which are not by any 
means to be confounded with the mental acts and associations after- 
wards connected with them. 
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Thirdly. The same theory introduces unity into the entire sphere 
of sensational phenomena. The whole of these phenomena are re- 
duced to the simple principle of motion, as the invariable antecedent; 
this motion, as it exists in external nature, exciting a corresponding 
action in the nerves, and then, through the nerve-force, affecting the 
mind. Thus then we find, by the combined aid of physics and phys- 
iology, (1) that man possesses a nervous system, pervaded by a force 
which can pass freely from every point in the human system to the 
centre, nnd from the centre to every point in the circumference ; 
(■2) that he is placed in a universe palpitating with countless millions 
of vibrations, of which vi lira ti oils tin- nerves of the different sense- 
organs are directly susceptible ; (3) that the whole connection which 
the mind lias, or can possibly have, with (he external world, is formed 
by the motion of the fluids around us, or the motion of the particles 
of bodies that come into chemical contact with the nerves; (4) that 
the material universe, therefore, makes itself known to us entirely 
through the medium of motion ; (.'0 that I his motion expresses itself 
in the nervous sysiim l>\ 1110° lily ins; lln- regular vital action which is 
always going on there; and (lastly) that this modification of the 
nerve-force manifests itself to our eons' ioiisiiers in (he varied phenom- 
enon of what we t:-nn sensation. Thus the world communicates with 
lusness vi !n.,lty throufrli motion as a link of connection, ami 
out of the experiences thus funned inn- whole intelligence is subso- 
ijin'iitlv built up by the In"- ufmental development. 



The following is an abstract of a paper read before the British As- 
ciation, at its last meeting (1861), on the abovo subject, by Dr. 

Richardson: — 
Medical science, up to the present time, has been based almost 

exclusively on the analytical method of research ; but recently physi- 



been arranged and formularized by the author undur the title Study 
of Disease by Si/nlhcfin. Experimental researches on the artificial 
production of disease have been instituted by Bernard, on diabetes; 
by Brown- Sequard, on epilepsy ; by Weir, Mitchell, Kunde, and the 
author, on cataract, ; and by the author on rheumatism and endocar- 
ditis or inflammation of the heart. 

In this paper Dr. Richardson confined his observations to the syn- 
thesis of cataract. He explained that Dr. Mitchell, in making some 
experiments with frogs, had discovered that by the exposure of a frog 
to simple syrup, cataract was the result. The author had repeated 
and largely extended this inquiry, and had produced cataract in frogs 

S various sugars and by salines. lie had further ascertained that 
i Hue results could bo obtained in warm-blooded animals, and 
had determined that any soluble crystal livable substance present in 
the blood in such quantity as to vai e tin: -pciilic gravity above the 
normal standard would produce the cataruelie condition. Several 
frogs were now exhibited by the author, showing induced cataract 
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stages. The condition was temporary, and would pass 
away slowly as the agent producing it left the system of the animal. 
Different substances produced different characters of the cataract: 
thus, cataract produced by salines was harder than that produced 
by sugar. All the soluble blo'*l-salts present in tin- blood in excess, 
produrod tlm same condition. Having thus described the produc- 
tion of cataract, Dr. Richardson showed its connection with disease 
by tbe fact that diabetes — a disorder in which sugar is present 
in excess in the blood — is attended in one in every four cases by 
cataract more or less developed ; and it is probable, although not as 
yet demonstrated, (hat there were other diseased conditions in which 
saline constituents by excess induced the same condition in the 
human Hulgect. 

The last point to he considered was why docs the crystalline lens 
undergo opacity r Many years ago, Sir David Brewster, at a meet- 
ing of the Association, had pointed out that the opacity of the crys- 
talline lens in cataract depended upon disarrangement of the fibres 
of the. lens ; but the reason of tho disarrangement had not been ex- 
plained, neither had Sir David's view, though quite correct, been 
gem-rally accepted. The experiments conducted by Dr. Mitchell 
and tho author proved I hat the opacity, which ordinarily commences 
in the hack part of the lens, is due to an irregular clustering together 
of the fibres, and to external softening. This change is brought 
about by osmosis, or transference of water from one body to another. 
He, the author, as well as Dr. Mitchell, had, in his earliest inquiries, 
arrived at this conclusion ; lint the nature of the osmotic act was now 
more fully developed by the recent researches of Dr. Graham on 
liquid diffusion. Dr. i.lraham had divided all bodies into two great 
classes, the colloids and the crystalloids. The former, represented by 
gelatine, are constantly undergoing; change and yielding up their 
water; the latter receive and fix water: hence, in contact, in water, 
the crystalloids will bee-tune universally distributed, while I he colloids 
will separate. Tho crystalline lens is a true colloid, containing in 
health a certain given portion of water, upon the presence of which 
its transparency depends. lint whenever there is such a deviation 
in the blood, in the amount of crystalloid, that that amount is in- 
creased, the colloid structures undergo a derangement, owing to an 
abstraction of tbe water which they contain. This is what occurs to 
the lens in cataract, a disease which becomes, by this explanation, a 
physical phenomenon of the simplest class. 

EEBU 8 CITATION. 

The following interesting paper was read before the British Asso- 
ciation (1861) by Dr. Richardson:— 

It has been conceived by many of the eminent physicians of past 
times that a day would come when a knowledge of 'lite would be so 
far advanced that, alter certain forms of death in which the organic 
structures of the body were not injured, such as deaths by suffoca- 
tion, by some poisons, by shock, anil the like, it would be possible to 
produce re -animation. This, which was formerly but tin idea, is 
now, by the course of physiological rcearch, almost a reaJitv . Owaiiv, 
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i the eases which the author considered proper for attempt at re- 
suscitation, was defined as a condition in which both the teat of 
the heart anil tins ibrec of respiration had entirely ceased, and in 
which the animal, it' it- ft alone, would pass into putrefaction and dis- 
solution. There was a limitation as to lime after death during which 
the means ol rejuflnitation could he applied with a chance of suc- 
cess. This time waa limited by one of two occurrences : coagula- 
tion of the blood in the vessels of the body, and putrefaction of 
the tissues. The first of these events rarely occurred, in cases of 
death such as has been described, within twenty minutes; the second 
was ofU'n deferred as many hours. A perfect means of resuscitation 
ought, therefore, to be successful up to at least a period of twenty 
niinules alter death. 

There are four methods at present known by which endeavors have 
been made to produce re-animation; — 1. Artificial respiration. 2. 
Galvanism. 3. Injection into blood-vessels. 4. Artificial circula- 



then the process, however lung continued, is of no avail, inasmuch as 
the column of blood w hi«-li should be passing from the heart to the 
lungs is cheeked, and no blood is presented to the air which the pa- 
tient is mailo to inspire. The author gave the results of sixty experi- 
ments in which lie had employed common air, and of several other 
experiments in which different ■aibsi.arirc.s, such as oxygen, chlorine, 
Oxy-hydrugcu, and ozone, had been mixed with the air used; but : - 



because the action of the 
s, nevertheless, this great fact to be 
where the respiration had ceased, the 
n in restoring the failing heart is ma- 
le of an air heated 1o ISO" Fah. Dr. 
that in all receiving houses for persons 



all these cases the results 
heart had stopped. There i 
remembered, that in instanet 
influence of artificial respu'at 
terially increased by making 

Richardson therefore suggests that in all receiving 
who may have bd-n drowned, or accidentally killed by other means, 
a hot-air bath should always be kepi ready, in which the patient 
should bo at once placed, and the air of which should he used for arti- 
ficial respiration. 

Galvanism, as applied to purposes of resuscitation, was first used by 
Aldiui ; but the galvanic current was gcuct-alh applied in a very em- 
pirical manner. The. two important points to be solved were, (a) 
whether galvanism could be used to start the respiration? (i) whether 
it could boused to start the heart after that had stopped? The 
author had made numerous inquiries on these points, and came defi- 
nitely to the conclusion that galvanism, however carefully applied, 
tends to exhaust rather than to restore the heart, and that although 
it might be made to restart respiration, by directing the current in 
intermittent shocks through the chest, from the larynx to the dia- 
phragm, yet that the muscular exhaustion \\, produced exhausted the 
muscular force more quickly than the mere rest or natural death of 
the muscle. Dr. Richardson at this point exhibited some newly-con- 
structed apparatus which lie had used in his researches. 

The idea of injecting lltiids into t lie hlo id-cesscls as ,i means of res- 
toration was fit-si thrown out in the seventeenth century. Recently 



it has been shown by Dr. Browu-Semiard that the injection of blood 
into the limbs oi' the dead subject would restore muscular irritability 
for a long time after dissolution, and even after rigidity : the author 
had determined himself l li:it tln-oo ho-ivs after death, ia inferior ani- 
mals, active muscular movements could In' excited by the injection 
of water heated to a temperature of 115° to 120°. The injection of 
fluids into the blood-vessels (arteries) nii^lil, therefore. In! turned to 
account; but there were certain practical difficulties in the way ; for 
if blood were to 1*' used, there would lie difficulty of obtaining it in 
every case, and all other Quids which the author had tried piodaarf 
too destructive au effect on the blood remaining iu the body to prove 
of effective service. The author bad tried tbe injection of various 
agents, such as oxygen, peroxide of hydrogen, and certain of these 
had promised at first useful results, but in the end they had failed 
from physical reasons. 

The last method w:is described under the term " artificial circula- 
tion." This method was invented by the author and named by him. 
It consisted in au attempt to supplement the foreiug power of the 
heart for a short time by mecaamcal means, so as to enable him. to 
drive or draw a stream of blood over the pulmonic circuit. The 
various contrivances and instruments employed in this endeavor were 
now carefidly particularized, the difficulties of the pursuit explained, 
and the failures at couu ted for fc In one experiment it was shown that, 
when artificial circulation was established in an animal, the blood 
traversed the lungs, made its way afterwards over the arterial chan- 
nels, and roprodurci.1 muscular action, and i:ivn sensibility. Ah yet, 
however, the operation for artificial circulation was too formidable 
to be used in the human subject: it was, nevertheless, the point to 
which attention should hi', specially directed. 

Dr. Richardson's conclusions were as follows: In cases of sus- 
pended animation, if there is the merest attempt at breathing, place 
the patient in a very warm atmosphere, but do not meddle lurther; 
if respiration has tpiite ceased, set it un artificially, using warm air 
for inflation, and continue thus for at least fifteen minutes, for the 
heart may not have ceased to beat, and if not, the operation will 
often succeed. Avoid galvanism ; it is a deceptive and dangerous 
remedy. 

The great desideratum is an improved method of producing artifi- 
cial respiration, and so of supplementing the heart. 

POSITION OV THE RIFLE NECESSAEY TOE ACCTJEATE FIEINO. 

It is not absolutely necessary to hold the rifle at the shoulder, to 
make good practice in firing. In support of this averment we will 
draw attention to the fact that, it is nearly certain that the resistance 
given to the recoil of the rifle augments the deviations of the bullet; 
and we will quote a historical account suggesting incontestable proofs 
in confirmation. The account occurs in the book of Father Hoc, 
apostolical missionary in China, Vol. r. e. 10. It is as follows: — " The 
fusiliers and archers then practised at the target. Their skill was 
remarkable. The Chinese matchlocks have no butts, but terminate 
like a pistol. When they fire they do iuitta{&tienTBlAlMKf3fc.'*a.^Ub 
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shoulder ; they hold it at the right side, at Ihc height of the haunches, 
and before letting down upon tin- priming the hook" that holds alighted 
match, they fix their eyes upon the target. We remarked that thi 
mode of firing was eminently successful, which seems to prove, per- 
haps, that to fire acruratcly wit.li tin- villi; il is loss necessary to gt~*"* 
with the top of the barrel than to look steadfastly on the object." 

Those last words are completely in accordance with facts perfectly 
admitted, and prove our assertion that it is not necessary to take a line 
of sight to hit an object, and that it suffices to look at it steadfastly, 
with a strong will to hit it with the bullet. Thus the stone that whirls 
in aslinu;> describing a circle, ami escaping at an instant which ii 
cates only an intern «1 instinct ; I he quoit thrown by one hand, wh 
retires and then advance.-; the end of a slick, which describes a circle 
round the shoulder to strike ai'Curufiiy ;i [mint suspended in space, — 
are all instances in point, to which we must add the Australian boom- 
erang in il* iti'-'iinri:-' hi'ii-il'li' gyrations, lu these different examples, 
the chief point is the attention and intention of the operator power- 
fully concentrated on the object; anil we are led to suppose that by a 
physiological cause, analogous to that which forces a muscle to bend 
or extend, the stone, the quoit, the. stick-end and the boomerang — 
through the apparatus of m-rics forming (he medium of communica- 
tion with the mind — become, as it were, endowed with the magnetio 
will of the operator, and obey him as long as the impulse is not victo- 
riously counteracted by gravitation, the resistance of the air, the iu- 
sulliririil. initial vclu./itv, at id oilier eauscs that stop the bullet. 

This theory — a direction impressed on a projectile as it were by a 
sort of magnetic power — seems confirmed both by the example of 
savages skilled in the use of the bow, and by the practice of the most 
expert hunters, who content themselves with steadfastly looking at 
the game, — following its movements with their eyes, then bringing 
this rifle to the shoulder, and instantly touching the trigger, without 
taking time to aim. Some years ago, at Paris, there was an exhibi- 
tion of South American savages and their war exercise. All drew 
the bow with rare precision, — holding it vertically, the right hand 
at the haunch, the- head erect, and the eye looking steadfastly at the 
target. And as another example we will quote the description of an 
English sportsman, given by M. Mangeot, a renowned gunmaker of 
Brussels: "The l.iiidi-!i murk -man never lowers his head, even be- 
fore his game fleeing iti a si raiglil. line. At its departure he full-cocks, 
— his head erect, so as to follow all its movements with his eye. When 
he thinks it sufficiently far to allow him to fire at a fair sportsman's 
distance, ho brings the butt of the gun smartly to the hollow of his 
shoulder, at the same time directing the mu/./.h- to (he object, the el- 
bow slightly raised, to preserve the equilibrium of the piece, and with- 
out an instant's delay lie touches the trigger; so that these tw 
ments are instantaneous." 

From the above facts we conclude thai it is not absolutely necessary 
to place the butt to the shoulder, nor to take a line of sight; that it is 
important to fix the eye on the object at the moment of firing : and 
that consequently if we wish to hit. an enemy situated sufficiently far 
•o require ua to aim above his head, if we discard the back-sight (whose 
se is impracticable in battle), we mast then, instead of sighting, place 



the butt at the hip, and endAvor empirically at each distance to in- 
cline the arm to toe proper elevation before firing. — Gen. Bonrie.au de 
Martratf. 
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The following is an abstract of a paper en the above subject, read 
before the British Association, IS'il, by Dr. John Davy: — 

The popular notion is decidedly in favor of the affirmative, and 
many naturalists and physiologists have njnic Id the name conclusion. 
They adduce instances of the change of the hair to white or gray, in 
the case of persons under strong emotions of grief or terror. Haller, 
mlfo Elements Pli'pitihfj iir, ri-i'iv* to eight authorities for examples 
of Huch changes; but all that he seems to admit lor himself is, that 
under the influence of impaired health mca a change may take place 
slowly. Marie Antoinette was. cited, by favorers »f the popular notion, 
as a striking and well-auth i -n I ir-n t ■ ■'! instance; but when fairly con- 
sidered, the ease came under the condition admitted by Haller. Had 
it been possible for mental emotion, whether of terror or of grief, to 
render hair suddenly gray, surely in the queen's ease the change 
should have been witnessed at an earlier period than that of the ar- 
rest of the royal family in their attempt to leave Fiance. If such a 
sudden c'hange could be presumed, might we not expect to witness it 
in soldiers engaged in an active campaign, amidst all the dangers and 
horrors of war I He had himself examined thousands of soldiers, — 
men prematurely worn out in various climates, and concerned in many 
a hard-fought battle, — many of them grievously wounded; but he 
never met with an instance of the kind. The ease of a rebel Sepoy 
is stated by Dr. Laycoek, on the authority of Surgeon Parry ; it being 
said that the man's hair changed from black lo gray in half an hour. 
He was undoubtedly under the belief lh.it he would lie condemned to 
death. Might not this he the explanation/ — the man was hurried 
in, profusely perspirinjr; he was naked, and cooling and drying rap- 
idly, his hair, previously gray, being darkened by moisture, resumed 
its natural color. The effect of water in intensifying color is well 
known; and a further circumstance in aid of the explanation given 
may be found in the fact that the natives of Bengal are in the habit 
of staining their hair. The Transactions of the Koyal Society, ex- 
tending over two hundred years, do not contain an instance of such 
change in the color of the hair, — a circumstance opposed to the con- 
clusion that it ever took place ; for had it ever been undoubtedly wit- 
nessed it is not likely that, it wonld have remained undescribed. The 
author is not aware that, irrespective of recorded evidence, anything 
in support of the popular notion can be adduced on physiological 
grounds. Human hair cannot be injected. Using coloring fluids, such 
as a solution of nil rati- of silver and a solution of iodine, the author 
has not observed any change of color. except in the portions actually 
immersed. Whether it owes its color to a fixed oil, to a peculiar ar- 
rangement, of its constitutional molecules, or to both, it resists decay 
in a remarkable manner; il resists the action of acids and alkalies, ex- 
cept the strongest, which dissolve it \ it resists n 






boiling water, except continued for a lift" time, and under pressure 
when it suffers disintegration and decomposition. Exposure to thi 
sun will bleach hair, but thin will not account for any very suddei 
change of color. Supporters of the popular opinion refer to change 
in the plumage of birds, such as the ptarmigan, and in the hair o 
certain quadrupeds, such as the mountain hare and ermine, which be 
come white towards winter, and of a darker hue when the winter* 
passed. The belief in rested on, that this is not caused by moulting 
or a change of coats, lint that it takes [dace in the existing feather 
and hair. But. I here in no satisfactory evidence of such changes; an 
considering the qualities of both, they seem most improbable. Ther 
is good proof that in the ptarmigan the change is decidedly counocte 
with moulting; at least such is the author's decided impression, froi 
inspecting the numerous specimens — shot at different seasons — h« 
longing to Mr. Gould, which eminent ornithologist says that th 
"ptarmigan is always moulting," the changes being from brown ii 
the summer to speckled in the autumn and white in the winter 
The speckled feathers, few and large, overlap the white, and as so 
as tlv ise lew are shed. the bird appears in its while dress. The suni 
change amongst quadrupeds most probably arises from the same can; 
and examples, less striking than those amongst wild animals, can .. 
observed in cases of the horse and the cow. Prof. Rolleston, of Ox 
ford, had given to the author a portion of the hair of a pony whicl 
has been observed to change its coat from tawny to nearly white, in 
winter. Mi 1 . Erasmus Wilson, who advocates the popular doctrine, 
refers to the case of n lemming, in support of hi? view- ; but Mr. Jilyt.li 
a naturalist, says lie examined a lemming killed during its autumns 
change, and satisfied himself that " the white hairs were all new, ani 
not the brown changed in color." There arc reasons why it might h 
expected that the summer coat and plumage should be darker thai 
those of the winter. 

The author concludes that, whether we consider one side of th 
ion or the other, — the human evidence so questionable, th 
ological so much mure reliable, — the idea of fallacy is unavoid 
as to the hair being subject to sudden change of color fron 
ntal impression. The attempts made to et plain such a change by 
physiologists are allowed to be complete failures; and more amusing 
attempts had been made to explain the phenomenon on other ground 
than those of fallacy. The author, when on foreign service, know ai 
assistant surgeon of a regiment who had become insane, ami whon 
he visited a fortnight or three weeks subsequently. The patient's 
hair, before brown, had become gray ; but when he called attention 
to the fact, the regimental Burgeon simply said, " Your surprise w'" 

cease when you know that has, since he has been afflicted wi 

his aialady, discontinued dyeing bis hair." When we consider how 
prone the hair of some persons is to luni gray at an early age, e n 
without accompanying or preceding liodily ailment, and how many 
would wish to conceal (his blemish, and so have recourse to chemical 
means, it is easy to imagine that this source of error may not b 
frequent. Nor should it be overlooked that there is a disposition iu 

"imake statements merely lor the sake of exciting momenta 
surprise, or of acquiring ephemeral notoriety. If we consult the ri 
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ords of imposition and delusion, we shall find many a thing attested, 
and for a time believed, of as marvellous a kind as the sudden whiten- 
ing of the human hair. 



DISEASE. BY M. C. LEA, 

ESCj. 

There are, perhaps, few branches of medical science which are sur- 
rounded by so many i Milieu 1 1 ii.-j, <;,<; in which ~,j lit Ue lias been accom- 
plished, as x.he investigation .if die ultimate causes of disease. The 
subject oifers a wide field liir study, which would, no doubt, well re- 
ward the time and kilKir which might be expended upon it. Raspail, 
in Spite of his eccentricities, made some curious and ingenious obser- 
Tations and suggrsiioii-. tli' ■ 1 1 ■_• I h he do u In less, erred in looking too far 
for his causes, and referring too much to remote and insuflicient 
agents, such as inhalation of spur files, seeds, etc., and ingestion of 
particles acting hurtful ly by mechanical agem-ics, and other similar 
accidents. Those 1 ■> which it is here proposed l'i refer are in their 
nature obscure and diliicsils ■■!' lvcoguii inn, bill of sufficient gravity to 
explain all the elt'eets which may lie supposed to arise from them. 

It is possible that there may exist, abnormal states of the system, 
in consequence of which the digestion of certain aliments may take 
place iu an abnormal manner. It is not hero intended to refer to 
indigestion, which, in many eases, may even be a wholesome and ben- 
eficial effort of nature to prevent the assimilation of a particular kind 
of food which the actual condition of the body may lender injurious, 
but to an action of a very dill'ereiit character. Food which may, in 
normal conditions of the body, yield products of digestion of the most 
nutritious and wholesome character, might equally, in certain unfa- 
vorable conditions of the digestive system, weld more or less active 
poison, which, though generated in very .■■mall quantity, may gradu- 
ally go mi with a slowly increasing toxical elicit, until the whole sys- 
tem is disordered by it. 1 lism-den-d digestive functions of this kind 
may perhaps be the key to many of those inexplicable changes of 
health, in which the system is gradually broken down without any 
visible cause. 

One or two examples will be sufficient to illustrate the author's 
meaning, it not being his intention to enter upon speculations be- 
longing less to i Ik imstiy i ban n . i-henuVal physiology, but rather to 
suggest how much invaluable information might be obtained by sub- 
jecting parts of the body idler death by disease to a rigid chemical 
analysis, with a view to detect the presence of poisonous substances 
generated in the l*«ly itself out of aliments innocuous in a normal con- 
dition of the functions of digestion. 

linujrit: Acid. — This acid is an active poison. M. Isidore Pierre 
mentions a ease reported to (he Agricultural Society of Caen, in which 
a number of horses had sulfered severely by drinking water out of a 
certain pool, two of the number having died iu consequence. The 
analysis of the water of this pool, which was in the neighborhood of 
a farm-yard, proved the existence of butyric acid iu a saline form in 
it; and other similar cases were ascertained. No other substance 
could be detected in tho water which could trntt 'oaix a 
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effect upon the animals. Some cider which had proved very inju 
rious to the health of those who had used it, was found, on examina- 
tion by M. Pierre, to cod tain considerable quantities of butyric ae: 
but no other substance to which the bail (Elects could tie ascribed. 

There is no reason to doubt that butyric acid might, under a 
mal circumstances, be produced in the body in considerable quantity 
Many substances which, under normal digestive functions, may be 
favorably assimilated, might, in peculiar states of the 1«>1y, scared j 
amounting in themselves to absolute disease, be converted into butyric 
acid, which, according to Leopold (Juieliu, is produced under the li ' 
lowing circumstances : — 

Starch and sugar, in contact with proteine substances, an gradu- 
ally converted into butyric acid, with or without previous COuver" " 
into lactic acid. Grape sugar in solution, which does not of it 
ferment, may be made to do so by immersion of hits of paper previ- 
ously exhausted by chlorliydrie acid and water, with production " 
butyric acid. The residue from the manufacture of potato sta 
which contains considerable quantities of starch, if jnisv-d with si 

tuantitios of animal matter, undergoes fermentation in two or tt 
avs, with production of butyric acid. Large quantities of the si 
acid are formed when starch remains in contact with animal mat 
for a few days, and under other circumstances which might occu 
the human system. 

In confirmation of this view, it may be mentioned that butyric aciti 
has actually been detected in the gastric, juice, at 
from a cancer in the stomach. Butyric aeid may even be in very 
small quantity an occasional or even normal constituent of certain 
parts of the body. But, under unfavorable conditions of the diges- 
tive functions, it may easily be produced in sufficient quantity +» --- 
ercise a noxious influence on the organism. 

Butyric acid is, in all these cases, *an oxidation product, 
proved by the fact that the same substances, starch, sugar, gluten, 
etc., yield it by treatment with nitric aeid, sulphuric aeid, and perox- 
ide of manganese, or chromic acid. If, therefore, it could be demon- 
strated that any particular form of disease was occasioned by the 
presence of butyric aeid, such disease might . no doubt, be successfully 
combated by deoxidizing agents, such as sulphur baths. 



CONFOBMATION OP TIIE TEETH IN THE INFERI011 V 
OF MAN. 

The conformation of the teeth in the inferior varieties of m 
sente some- curious approximations to ilu- dental structure of the a] 
In the latter, the pre-molars, or bicuspids, are implanted by t 
fangs. In the Caucasian race of man they eyriei-allv have, seemii^ _ . 
only one. fang, which, however, consists of two more or less completely 
united; but in negroes these teeth have two distinct fangs. "* 
Only in the black varieties." says Professor Owen, in his adin 
pajier on the teeth, " and more particularly that race inhabiting A us 
i found thu wisdom tooth wi ' "" 



eral rule ; and the ti 
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most of the black varieties 01 man, er\«c\av\\- itu Australians, * 



true molars attain larger dimensions than in the yellow or white 
races," and, as well as in the apes, are supported by two distinct 
fangs; whereas, in the while and yellow ran:' of the human subject, 
these tangs are not infrequently united in the second molar, and are 
usually so ia the third. Just in proportion aa the teeth of the black 
races diverge from tin: Caucasian tbrm, they approach, it will be ob- 

Prved, the dental organisation of the apes. 
INFERIOR TTPES OF THE HUMAN EACE. 
There is reason for believing that one of many missing lint* be- 
tween existing European races and the highest apes hag recently 
been discovered in Germany, in the shape of a very ancient skull, 
together wil h p:irt. of I lie skeleton to which it belonged. The ac- 
count of this interesting relic was published by Prof. D. SehaalP- 
hnuscii, of Uriin, in .1/ >e7 ■.;■'.•■ .1 ,'■■'.';;'.-. l ri58, and has been translated and 
published, with remarks, by Mr. George Busk, F.R. S., in the Nat- 
ural History Review, No. 2. It appears that in the early part of 
18a? a human skeleton was discovered in a limestone cave, in the 
Neanderthal, near llorhdal, bet wren Diisseldnvf and liberfeld. "The 
Ulieven iloor of the cave was covered to a thickness of four or five 
feel with a deposit of mud, sparingly intermixed wiih rounded frag- 
ments of chert. In the removing of this deposit the bones were dis- 
covered. " The value of these remains was not, of course, appreci- 
ated by the workmen, and hence several parts of the skeleton were 
lost. Even the skull is not perfect. 'Die peculiarity of the skull 
consists in a remarkable prominence or projection of the super-ciliary 
regiou of the forehead. The enlargement in this part is so great that 
it can hardly be described as limited to the super-ciliary ridges. 
These ridges, which coalesce completely in the middle, are so promi- 
nent that the frontal bono tshihits a considerable hollow or depres- 
sion above, or rather behind, them, whilst a deep depression is also 
found in the situation of the root of the nose. The forehead is nar- 
rnw and low, though the middle and hinder portions of the cranial 
arch are well developed. The- other bones which were procured 
along with the skull are characterized by their unusual thickness, and 
the great development of all of the elevations and depressions for 
the attachment oi muscles. Professor Sehaaii 'haiiscn remarks: — 

" There is no reason whatever for regarding the unusual develop- 
ment of the frontal sinuses in the remarkable skull from the Nean- 
derthal as a pathological deformity; it is, uinpiestioiKibly, n typical- 
race character, and is physiologically connected with the uncommon 
thickness of the other hours of the skeleton, which exceeds, by about 
one-half, the usual proportions," Owing to the imperfection of the 
skull, it is dillieull to determine the facial angle correctly. Profes- 
sor Schaaff 'hau sen estimates it at OU", whereas Mr, I'.nsk, who esti- 
mated the angle on a cast of the skull, makes it from 64° to 67°. 
"The cranial capacity, compared with the uncommon strength of the 
corporeal frame, would seem to indicate a small cerebral develop- 
ment." Both Professor Sehaaii'hausen and his translator are struck 

with the approach which lie- frontal 1 e of this skull presents to the 

cranial conformation of the chimpanzee Bsd garSkk > \&V«fM&\t4ta-'w 
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3 projection of the super-ciliary region, ami to the i 
pressed forehead. Prof. Schaaff'hausen sums up his conclusions 
follows: — 

" First. That the extraordinary form of tho skull was due to a n, 
ural conformation hitherto not known to exist, even in the most b: 

"Secondly, That these remarkable human remains belonged to 
period antecedent to the time of tbe Celts and Germans, and 
in all probability, derived (Vom one of the wild races of north' 
crn Europe, spoken of by Latin writers ; and wbieh were encoun 
as autochthones by tho German immigrants. And, 

"Thirdly. That it was beyond doubt tliat tliesi' human relics were 
traceable to a period at wbieh the latest animals of the diluvian b!'' 
existed ; but that no proof in support of this asswnpti 
quently, of their so-termed fossil condition, was afforded by the ci 
cumstanccs under which the bones were discovered." 

Mr. Busk observes that these remains " were discovered unde 
circumstances which, though not altogether demonstrative of thei 
real geological position, leave no doubt of their enormous antiquity 
and of the probability of their having belonged to what has b«ei 
termed the quaternary period. The conformation of the craniui 
moreover, in this instance is so remarkable M justly to excite t 
utmost interest, approaching as it docs, in one respect, that of soi 
of tbe higher apes." 

Although the skull above described exceeds all others yet known 
in approximation to that of apes, many skulls have been found wind 

occupy a position between this one ami existing forms. 

"In a bone cavern in Brazil, Lieud discovered human c 
mixed with the bones i.>f extinct animals, in which the forehead re- 
ceded on a level with tho face ; a formation which is also represented 
in ancient Mexican pictures. In tho rocky caverns of the F 
vian Andes, ('a-ti'luan discovered, under the same conditions, I 
crania of a similar, strongly retrotcdent, elongated form. 

"In the Tran w.ti'iiis of the Im/.n-hil Ilu^iitti Mineralogical Soci- 
ety of the year 1842, an account was given, by Dr. S. Kutorga, of two 
human skulls from the government of Minsk. . . . One of the 
skulls there figured presented a great similarity with that found in the 
Neanderthal. ... A human skeleton, in a squatting, or almost 
kneeling posture, together with implements made of bone, a battle- 
axe of stag's horn, two boar's tusks, which had been cut off, and three 
incisor teeth of a stag, perforated at the root, were found near Place, 
in silicious sand, six feet below the surface. A very high antiquity 
was assigned to this grave, as it was wholly unprotected by any ma- 
ry, and afforded no I race id' cremation having been practised, nor 

j implements of atone, clay, or metal. Dr. Li-ih, who had been 
struck with tho unusual prominence of the supra-orbital border, the 
wide rin.it. of the nose, and the strongly relr"cedr j nt front ' 
panied the account of the finding with this remark: ' The 
of tho skull indicates a very remotely distant period, at which 
presented a much lower degree of development. Probably this grave 
belongs to tbe autochthonous population.' " 
Accounts of many other primitive skulk are ^veu in the veiy 
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iting paper of Professor SchaffTiausen, and, as he justly observes, 
■d " ooe of the most striking proofs of the influence of culture and 
Civilization on tin- form of the human skull." Tlic Abbe Frerc, whose 
collection of Crania, belonging In the different centuries of Our epoch, 
is now placed in the Anthropological Museum of the Jardin des 
Plantes in Paris, came to tho conclusion that in the most ancient 
crania the occipital was the most, and the. Irontal region the least, 
developed ; and that the increase in tho elevation of tho latter 
marked the transition from barbarous to civilized man. 



i THE QUAES' BEE. 
Professor Leitch, an eminent European naturalist, has announced 
& new theory on the queen bee, a puzzle which has exercised the 
■wits of naturalists anil philosophers for many ages. How is a queen 
bee produced from an egg which, under ordinary circumstances, 
would produce a sterile worker '! It is commonly supposed that this 
change is effected by the supply of a peculiar tood (a '• royal jelly," it 
has been termed) to the larvie. Professor Leiu-h considers that the 
change is effected by an increase of the temporal ore of tho cell con- 



its being surrounded by a cluster of bees, who, by their rapidly-in- 
creased respiration, produce the warmth necessary to accomplish the 
growth of the queen. 

BE SEARCHES UPON SPONTANEOUS GENERATION. 

The theory of spontaneous ^i>in-r;ititm, ■-nlvoeated by M. Pouchet, of 
Franco, and others (see Annual of tickntltic l>if<-oveT<j, I860, pp. 
391-401), lias been opposed by most soieuli lie aiuhorilics, on the suppo- 
sition, mainly, that the minute organisms, obtained by apparent spon- 
tanenus development wore really derived |V. .in microscopic germs, 
floating in the air, so small that they are introduced into the experi- 
mental apparatus, despite all precautions taken to exclude them. 
To definitely prove the existence of these germs, M. Pouchet lias sub- 
mitted atmospheric air, under a great variety of conditions, to micro- 
scopic examination. He has not found, however, either germs or 
spores of infusoria in the dust suspended in the air, but he has ibund 
a great number of grains of starch. The air of great cities, and other 
inhabited places, contains many of these starch grains, which, accord- 
ing to him, oue might take to be eggs, of infusoria, or germs of muce- 
dines (fungi). Yet M. Pasteur has proved that there must bo some- 
thing in the air besides these starch grains, for, by causing a quantity 
of air to pass through a tube containing calcined asbestos, into liquids 
which previously had been exposed to air which had been calcined, 
and which consequently contained no trace of vegetation, ho was 
able to develop mould, or vegetation. When calcined asbestos, un- 
exposed to air, was alone introduced, no vegetation appeared. 

The apparatus used by M. Pasteur is remarkable for its simplicity 
and precision, and ils results, says M. Nickles, prove the impossibility 
on the part of natun ' 






3 them with the organic 

M. Pasteur further informs ns that, in order that vegetation may be 
developed, or fermentation produced, then must ba a liquid contain- 
ing water, a salt, having ammonia as a base, a carbonaceous sub- 
Btanee, and a phosphate : air is necessary only for the moment while 
we introduce into the il auk some spon.-s of pcidcillum, or a little of 
the calcined asbestos exposed to bit by the process indicated above. 
The mycodermK (iiinuldy ) ie,.'i'tation is then developed in less than 
a day ; and, what is particularly remarkable, it is developed in the 
dark as well as in the light. The ordinary law does not govern these 
little organi/a! ions, for they neither give out oxygen nor absorb free 
carbonic acid; but, on the contrary, they disengage carbonic acid, 
and increase by fixing ammonia and phosphoric arid. The germs 
which produce these marvellous effects are not, uniformly distributed 
in the air; thus Pasteur, making comparative experiments with one 
and the same liquid arranged in flasks Completely deprived of air, 
found that the air from the cellars of the observatory contained only 
one-tenth part as many germs as the air from the. court of that es- 
tablishment ; and that the air contained tewer germs in proportion to 
its elevation in the atmosphere. This chemist has performed eoin- 

Earative experiments in the mountains of Jura, at an altitude of eight 
undred metres, and in the Alps at Monlanvert (Savoy), at two 
thousand metres above the level of the sea; and he has proposed to 
take the air from a much greater elevation by the aid of a balloon. 

The following, in brief, are the conclusions which seem to be satis- 
tartorily ilediciblc from PeHciir'.* experiments: — 

1, That the air of inhabited places contains a greater relative num- 
ber of fruitful germs than the air of uninhabited regions. 

2, That the ordinary air contains only here and there, without any 
continuity, the condition of the iirst existence of generations some- 
times considered spontaneous. Here there are germs, and there 
there are none. 

3, There are few or many, according to tin; localities. Rain dimin- 
ishes the number, but alter a succession of fine days they are more 
numerous. Where the atmosphere has been for a long time quiet, 
gerras are wanting, ami putrefaction does not take place as in ordi- 

tiay Lussac, Schwann and Pouehet have performed various experi- 
ments upon liquids in contact with common air, with heated air, with 
artiliciaf air, and with oxygen gas, using a mercurial bath to isolate 
the substances experimented upon. Some of iheir results have ap- 
peared to favor the theory of spontaneous generation. Pasteur has 
ascertained that mercury taken from the bath in any laboratory is 
itself loaded with organic germs. lie took a globule of mercury, sur- 
rounded by an atmosphere of calcined air, and passed it into a flask 
of putresciblc fluid by the process detailed in the former part of tins 
paper. In every experinvni of this hind, after two days, an abun- 
dant growth of organic products appeared. 

The same experiments were repeated with the same liquids, with 
change of manipulation, with the same kind of mercury, except 
; the mercury was first VervVet\ ui >\e.sU*"i\ \\v- ^vms it contained. 
no growths whatever appeareiWn ttefta&s. 
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Pasteur, from these result?, therefore, concludes, ihat germs sus- 
pended in the air are the exi.-lusii'o origin, ami tin- first and necessary 
condition, of life in infusions, in putrcseible bodies, and in liquids 
capable of inn !'Tp 'in;; fermentation. 

The generally revived theory of ferments, if we admit the truth of 
M. Pasteur's conclusions, is furthermore incorrect, inasmuch as a fer- 
ment is not a dead substance without determinate specific properties, 
but a being whose germ is derived from the air. It is not, moreover, 
an albuminous substance altered by oxygen ; but the. presence of 
albnminous mat torn is an indispensable condition of nil fermentation, 
because the "Jermmit " depends upon them Jin- its life. They are 
indispensable in the light of an aliment to the ferment. The contact 
of the atmospheric air is, primarily, equally an indispensable condi- 
tion of fermentation; but it is indispensable only as being a vehicle for 
the ■'germs " of the "ferments" There are, moreover, many distinct 
organized ferments which excite chemical transformations, varying 
according to the nature ami orcanb'.atinn of the ferment. 

The researches of Pasteur also present an interesting field to the 
naturalist. He has noticed many sj>ccics in vegetation, new and 
hitherto unknown. By varying the conditions, it. will doubtless bo 
possible to obtain others. On the publication of his (Pasteur's) re- 
searches, Boussingniih 'ailed attention to a fact pointed out by 
Bincau, of Lyons, who, while examining a specimen of rain-water, 
containing nitrates and ammonia in solution, found these materials 
disappearing timler lie.- iiilliicnrc of eryptogamie vegetation. 

Conclusions of importance to the agriculturist have also been re- 
cently made known in conneetion with this above noticed researches. 
Thus, in order Ihat plants nriy be developed in atmospheric waters, 
these waters should be found in flu- condition <>f Pasteur's liquids. It 
is known that rain-water contains assimilable nitrogen and also salts 
of potash, soda, lime, etc., but it has heretofore lacked the indispensa- 
ble element, phosphoric mid. which had never been detected in rain- 
water. This chasm in the series of fertilizing principles of meteoric 
waters, has at length been filled by Barral, who has discovered phos- 
phates in rain-water. To avoid all sources of error, this chemist has 
experimented entirely with an apparatus of platinum. In the resi- 
due of evaporation be has obtained the phosphorus in the condition 
of phosphoric acid, as phosphate of bismuth (Chancel's process) and 
as anammoniaco-niapiiosian phosphate. He has thus found a quan- 
tity of phosphoric acid, varying from .OS to ,09 of a milligramme to a 
litre of rain-water ~ 6/100.5 to 0.000-9 grm). 

From these results it may be calculated that the rain-water of an 
ordinary shower furnishes about (bur hundred gram's of phosphoric 
acid to the French hectare (or two and one-half English acres). 
Now, since the researches of liuussingault have proved that a hecto- 
litre (two and three-quarter bushels) of wheat takes from the soil 
about one kilogramme of phosphoric arid, we see that to obtain seven 
or eight hectolitres of wheat to (lie French hectare, which corresponds 
to a harvest without the use of manure, it would bo necessary to let 
the field repose for twenty years, if the soil did not previously contain 
a trace of phosphates. — Compiled from SilUman's Journal. 
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NSW PLANETS, 

Ten additional asteroidal planets have been discovered dating the 
past year, waking the whole number now recognized geventy-two. 

The sixty-third asteroid was discovered February 10, 18G1, by M. 
de Gasparis, at Naples, and haa received the name Ausonia. 

The sixty-fourth, discovered by M. Temjiel, at Marseilles, March 
2d, haa received the name Angelina. 

The sixty-fifth, discovered by M. Tempcl, March 4th, has received 
the name Maximiliana. 

The sixty-sixth, discovered April iitb, by Mr. II. P. Tuttle, of 
Cambridge, has received the name Main. 

Tlio sixty-seventh, discovered April 17th, by Mr. N. E. Pogson, at 
Madras, India, lias received the name Asia. 

The sixty-eighth, discovered April 20th, by M. Luther, at Bilk, 
Germany, has received I In; name Leto. 

The aixty-nintk, discovered April 29th, by Dr. Schiaparelli, at 
Milan, has received the name Hesperin. 

The seventieth, discovered May 5th, by M. Goldscbmidt, at Paris, 
has received the name Panopea. 

The seventy-first, discovered August 13th, by M. Luther, at Bilk, 
has received the name Niobe. 

The discovery of the se ven I v -second asteroid is thus spoken of by 
Mr. T. II. SalT.ml, of t lie Cambridge (M«ss.) Observatory: — 

"I found, when rciisin/ smiie of my own uliservations, that Dr. 
Peters and myself had been (at the last) observing different bodies, 
under the impression that each of them was Maia. Calculation at 
onee showed lhat the Doctor hail found a new one, not knowing it; 
and the elements which were derived from his observations showed 
with much probability that this new asteroid was quite a remarkable 
one, being in fact nearer the earth than any other yet known. This 
conclusion may be modified when more details of I he observations ai 

Sblished. It seems that the original Maia must have become tf~ 
nt for the Hamilton College telescope {which is somewhat smaller 
than the Cambridge), and that the stranger was picked up as being 
near the same plaee. This Fs the fourth or fifth instance in which 
small planets have been discovered by accident, and the second ii 
which the discovery has been shown only by calculation. 

Peculiarities of the known A$l<:roii.k. — T\ir asteroid which i 
■ " sun is Flora (mean diMai\ee 2.20), with a period of 1 193 
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days. The asteroid moat remote from ih' 1 sun is Ma\lmiliana (mean 
distance 3.45), with a period of ii343 days : so that the extreme aste- 
roids differ move between themselves than the orbit of the earth does 
from that of Venus or Mara. 

The asteroid whose orbit lias the least eccentricity is Concordia 
(eccentricity 0.04 ) ; that which lias tin; greatest eccentricity is Poly- 
hymnia (eccentricity 0.337). The orbit of Faye's comet has an 
eccentricity of only 0.55G ; so that in respect of eccentricity, the as- 
teroids differ more among themselves than they do from the comets. 

The asteroid whose orbit is least inclined to the elliptic is Massil- 
lia (inclination 0° 41') ; that whose orbit is most inclined to the eclip- 
tic is Pallas (inclination 34° 42'). 

Re-discovery of Pseudo-Daphne. — August 27, 1861, M, Gold- 
Bchmidt, of Paris, re -di -coven-d the planet which lie discovered Sept. 
9, 1857, and which has received the name of Pseudo-Daphne. The 
history of this planet is very remarkable. On the 22d of May, 1856, 
M. Goldsehmidt, discovered a new planet of the eleventh or twelfth 
magnitude. lie observed it again on the 25th; but on neither 
occasion was he able to locate the. planet accurately, for want of 
suitable instruments. On the 31st it was observed at Marseilles; 
it was observed at Berlin, June Int. 2d, and ;td, and it was observed at 
Vienna, June 2d and 4th. The planer, being now quite faint and 
difficult to observe, was no longer folio u-i-d ; so (hat the reliable obser- 
vations only embrace an interval of four days, anil the arc de- 
scribed in this interval was but little more than one degree. From 
this small arc it was required to deduce the elements and compute an 
ephemeris lor [lie planet's return to opposition in Sept. 1857, 

M, Pape, of the Altona Observatory, computed the beat orbit he 
was able from these, observations, and published an ephemeris for the 
approaching opposition. Anticipating tin- difficulty of finding the 

ganet, tho astronomers at Oxford, Paris. Berlin, Vienna, Altona, and 
ilk agreed upon a joint search, each observer selecting a portion of 
the heavens which he would specially explore. 

Sept. 9th, 1867, M. Goldaclimidt, of Paris, announced that he had 
re-discovered Daphne, only about two degrees from the place assigned 
by the elements of Pape. The planet was afterwards observed at 
Bilk, Leyden, Bonn, Berlin, and Cambridge, and was followed till 

Sept 30th. On computing the orbit from tl bservat ions of 1857, it 

was found that the elements differed very materially from those which 
M. Pape had obtained; and indeed these new elements would not 
represent the places of Daphne in lSui'j within more than twelve de- 

fees. This discrepancy was first announced by M. Schubert, in 
>pt., 1858 ; and he, of coarse, concluded that, the planet discovered by 
Goldsehmidt Sept. 9th, 1857, and which was supposed to bo Daphne, 
was not Daphne, but a new planet. M. Goldsehmidt accordingly 
gave the new planet, the name vt'I'*tudo-Daphne. 

M. Luther, at Bilk, made a careful computation of the orbit of 
Pseudo-Daphne, and published an ephemeris for the next opposition 
in December, 16'iS, I ml /In- /Jinn I wtis mil found. 

M. Luther again computed tlie planet's place for the succeeding 
opposition in March, IMtiO; liul as, on account of its distance.,^ 
brightness should be only ooo-Courtfa of vte\«\^o.Vns;ss. '■m%*so}».'wK^« 
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5 not much encouragement to prosecute the search, and the 
planet was not seen in 1860. He, however, remarked that at the next 
opposition in August, IstJl, tin- planet should appear of the 10 . 11th 
maer.it ude, or somewhat brighter than in 1 Bo J, and he accordingly 
publislied an ephemcris to guide astronomers in their search lor it. 
The planet was discovered by M. Goldschmidt, Aug. 27th, 1801. 
observed place differed from the couifjutoil place about ten degi 
of arc. This error is not very great, when it La considered that the 
planet's place was computed from an an.' of tei than four degrees, de- 
scribed Jour gears previous. It is presumed th.it. I'si udo-Daphno '" 
not again escape fi-oin the watchful eye of astronomers ; but Dap 
seems entirely lost, and can only be re-discovered hy the same sys- 
tematic search by which it was discovered in 1856. 

Nomenclature of new Planets. — At a recent meeting of the 
French Academy, JI. Leverrier brought forward the idea of ceasing 
to give classical names to the new asteroids! planets, as he consid- 
ered their number to lie necessarily indefinite; and therefore there 
must be a limit of classical names. If we must some day change our 
system, why not begin at once 'I Mr. Hind, the English astronomer, 
however, dissents from this proposal of Leverrier, and at the same 
time strongly objects to such names as Angelina, or Maximiliana, 
which, he says, ought to be rejected on the ground of impropriety. 



NEW FAMILIES OP ASTEROIDS. 



Id 1839, M. Leverrier presented an interest nig paper to the French 
Academy, on certain irregularities in the motion of the planet Mer- 
cury. These, carefully studied, led him to the curious conclusion that 
the planet's motions were disturbed by a quantity of matter revolving 
between it and the sun. Believing that if this matter had existed in 
the Ibrm of a planet it could not have escaped notice, he concluded 
that it must be distributed in a group uf sin, ill bodies, like the aste- 
roids, eirculatina between Mars and Jupiter. In confirmation of this 
idea, ho found that Leinonnier, in 1772, saw, under some peculiarly 
favorable circumstances, a ring or cbaplet of small bodies cross the 
aun's disc, occupying sunn- minutes in doing so. Further researches, 
submitted to the public during the p;i~t year, have enabled him to 
advance a step farther in the path of discovery thus opened up. 

Leverrier observes that from the action of the plauets on each 
Other, their orbits arc subject to changes of three kinds. There may 
be a change in the plan" of a planet's orbit, or the angle it forms with 
the ecliptic; secondly, in its orientation, or the part of the heavens to 
which its longer axis points; and, thirdly, in its form, or the shape of 
the ellijise described by the planet. Now, the amount of such changes, 
ascertained by observation, affords data for Computing the masses of 
the bodies producing them; and if we assume that the known plauets 
are the only disturbing bodies, it follows that the results ob Lai ned — 
the value of the masses — < should be the same, whatever be the 
changes from which the computation is made. If the results do not 
"tidbit this harmony, the discordance indicates the action of so 

*iy exterior to the planets, which lias been overlooked. It was 

'» fay, from the difference liet«ee.n ttw cAtettied. and computed 
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pngitudes of Uranus, that the disturbing action of an unknown planet 
Neptune) was asocHaini.il, and, by marvellous refinements of cal- 
culation, its very place in the heavens pointed out. 

Entering into a comparison of the results a Hurried by the separate 
study of each one of the planets. M. Leverrit-r finds that the position 
and small size of Mercury and Mars prevent them from exercising 
any important influence upon the bodies of our system. Observa- 
tions upon V ni us i 1 tiablc ns to estimate the mass of Mercury as one 
five-millionth ( 3Tn ,i„) of that of the sun ; while the motion of the 
earth, deduced I'mm ol wi'v.ilioiia of the sun, indicates the mass of 
Marsas one three-millionth (j—J^^) that of the sun. The un- 
ooilniiity which may exist in these numbers has no in line nee upon 
that, which lbllows. 

The mass of Venus is not far from one four-hnndred-thousandth 
(tWifit) that of the sun. The result is obtained by several meth- 
ods: by the consideration of the displacement, of the plane of the 
ecliptic; by the arluul measurement, of the periodical perturbations 
of the earth from 1750 to 1810, and from 1811 to 1850; and by the 
amount of the periodical inequalities of the longitude of Mercury. 
Those results all confirm each other. 

The mass of the earth is one three-hundri-d-aitri-liiLy-five-thousandth 
OffTsWr) °? t ' iat °f t ' ie sun - This "umber is derived from a com- 
mkbod of (lie tlii-co of gravity upon the earth, with the fall of our 
own planet toward the sun. 

Setting out from these data, the French astronomer finds that, to 
reconcile the ancient with the modern observations of Mars, it is 
necessary to accelerate his perihelion movement. To find an ade- 
quate cause Iit this, as^aiii, «t must assume an increase in the attrac- 
tive force of (he earth or Venus, that is, in the computed mass of one 
or both of these planets. But the action of Venus on Mars is, from 
its position, comparatively feeble ; and the value of its mass rests on 
grounds that are. considered unassailable. We have no alternative, 
then, but to add to the computed mass of the earth, and an addition 
of a tenth suffices. But there are good reasons against admitting 
such a change; and an equal quantity of matter, in another form, re- 
volving round the sun at the same distance, will give ua the attractive 
force required. 

As already remarked, the study of the inequalities of Mercury led 
Lcvcrrier. in 18o&, to the iuleivnee that a lini: of masses of matter 
existed within the orbit «' Mercury, or between it and the sun. His 
reasons for believing that the disturbing cause in the case of Mercury 
was a ring of small masses of matter, rather than ouo largo body, 
were, that a single planet comparable- to Mercury, as regards its di- 
mensions, anil revolving within its orbit, could not- have escaped (he 
recognition of astronomers, especially during the total eclipses of the 
sun. On the other hand, says Leverrier, it' the cosmieal disturbing 
matter has such a disposition. I hat, all hough partly or wholly invisi- 
ble, it nets in such a manner as to increase the direct motion of the 
Serihelion, having I nit- little inline nee apart from this, it is easy to see 
Ow the existence of matter in 1 1 us connection becomes highly proba- 
ble. This, in fact, is the mode of action of a series of small bodies 
forming a ring about the sun, and revoVvina 'Ctoni ■wc.'S, \» wva&,\o.*>s. 



same direction as other planetary bodies. These bodies, as a whole, 
could wan-fly change the ecceuLricity of the orbit of a planet, or 
cause any sensible periodic inequality i" the longitude. Their ctl'eet 
upon the perihelion, however, mijilit Iwcunie considerable, since it is 
the sura of the separate effects of each one ; so that the final result is 
sensibly the same as if the whole amount of matter was concentrated 
in a single mass. " Such," says Leverrier, "are the considerations 
which have induced me to admit the existence of a ring of intra-Mer- 
curial asteroids." 

Returning now to the consideration of the irregularities of Mars. 
Leverrier iinds lliat they can all be satisfactorily explained by sap- 
]>nsii]-_'. as In lb" case of Mercury, a ring of asteroids to exist within 
the orbit of Mars, at a distance from the sun equal to the distance of 
the earth from the sun, and bavin!" a tuttil Minus equal to a tenth of 
that of the earth. This group of asteroids would accelerate the nlo- 
tion of the perihelion of Man, just as an addition of a tenth to the 
mass of the earth would do. If if is shunted very nearly in the eclip- 
tic, it will product: tin 1 same effect upon the orbit of Venus, and 
therefore explain eermin irregularities in the motion of the latter 
planet. 

Finally, from the consideration of these ami other data, Leverrier 
announces that lie lias arrived lit. the lbl bavin;: ei inclusions: — 

1st. Besides the planets, Mercury, Venus, Earth, and Mars, there 
exists between the sun and Mercury a ring of asteroids whose mass is 
comparable with the mass of Mercury itself. 

2d. At the distance of the earth from the sun is found a second 
ring of asteroids, whose niass is not greater than the tenth part of the 
mass of the earth. 

3d. The total mass of the group of small planets situated between 
Mare antl Jupiter is not greater than the third part of the mass of the 

4th. The masses of the last two groups are complementary to each 
other. Ten times the mass of the group situated at the tlistanee of 
the earth, plus three times the total mass of the small planets between 
Mars and Jupiter, form a sum equal to the mass of the earth. 

The last conclusion depends upon I lie determination of the distance 
of the earth from the sun 1 ■ v observations of the transits of Venus, a 
determination which astronomers agree in considering as very accu- 

lu regard to the hypothetical ring of planetary bodies encircling 
the earth, M. Leverrier bases bis opinion on purely astronomical 
grounds, and he makes no allusion in his paper to a phenomenon 
which wil! at once present itself forcibly to many minds, namely, the 
aerolites fulling from the atmosphere. For the last twenty years it 
has been all but universally admitted that these falling masses were 
of the nature of plane tavy Indie; ; but there was nothing in the mode 
or time of their occurrence, to indicate that they had any connection 
with one another, or with any known part .of our solar system. They 
seemed as independent, and to defy calenlntiun or prediction as much, 
:is the non-periodical comets, without having the murks of brotherhood 
vhieh these display. Levemei-'s discovery, therefore, eomoB oppor- 
•nely to give us some iJea of their oru-ya. The aerolites, it may be 
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presumed, are strnt/gtcrs from the ring or circular In-!) of stones re- 
volving round the sun, and consist (.'["individual blocks, vvliicli, during 
their revolution, happen to come near enough 10 the earth to be 
detached from their places by its attraction, jinl^iiij; from the. speci- 
mens which visit our glolie, these travelling stones must amount to 
many millions, since, in the aggregate, they arc equal lo one-tenth 
of the earth's mass. It. may he as>mncd I liar the orbit in which (hey 
move has a different plane from that of the earth, and, if so, the fall 
of aerolites can occur only at the points where the planes intersect, 
that is, periodicallif, and twice a year at most; while, its their orbit, 
like the earth's, must be elliptical, and the ring of meteoric stones may 
not be entire, but consist, of detached portions, it is evident that 
many years may elapse without the earth encountering one aerolite, 
■while, on other occasions, it may encounter many in a single year. 

If M. Leverrier's conclusions are accepted, tlicy extend the science 
of astronomy in its more minute features, and make us acquainted, 
by an indirect, but, ingenious and refined process, with two multitu- 
dinous systems of small planet hit bodies, of which otherwise we never 
could have obtained any knowledge. 

NEW FACTS AND THEORIES RESPECTING METEORS. 

Several points of interest, bearing on the question of meteors, have 
recently been deduced from a large Catalogue of Fire Balls and 
Aerolites, published in the. British Association llrports lor 18G0. 

First, there appear to be indications of an eight-yearly maximum 
and minimum period for acrulitie meteors, the calculated years of 
maxima being 1833, 1831, 1843, 1835, etc., and very nearly agreeing 
with observed years. Secondly, there appear to be acrolitic and me- 
teoric epochs both distinct from and common to each other. Thirdly, 
while the aerohtic class of meteors in its total is rather under the 
average for August, which is the principal and most constant month 
for an abundance of sporadic meteors, it is over the average for No- 
vember, likewise a mouth noted, though n.it so regularly, for an abun- 
dant display of meteors. Fourthly, as regards the observed direction 
of acrohtie and lirst.-class meteors, there would seem not to beany 
very great tendency one way or the other ; it might have been more 
natural to have expected a much more decided leaning to a westerly 
direction. The sudden change from an easterly direction, in Sep- 
tember and October (about the time of the autumnal equinox), to a 
westerly direction in November, is remarkable. In January the 
prevailing direction was S. E. ; in February, E. N. E. ; in March, 
N, S. W. ; in April, W. ; in May, N. W. ; in Juno, S. ? ; in July, 
N. W. ; in Au-ust, W.'> ; in September. E. N. E. ; in October, E. S. E. ; 
in November, W. N. W. ; and in December, S. ? Fifthly, there 
have been far more falls of meteoric stones in the months of Juno 
and July than in the months of December and January. Sixthly, 
taking the whole year, there is a greater tendency to equality of dis- 
tribution in the aerolitie class of meteors than the smaller shooting 
stars and sporadic meteors; and it is highly probable that there is a 
distinction to be allowed between these two classes as regards orbit 
and physical characters. The meteors Vot YJece«&*v ?^«BdiN*ft 
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are, January 2d and 10th : February <>lh and ISfh; March i-r .in 
7th; April 19th; June 1st and ad; July 17 th ami 20tli; August 3< 
7th, and 12th; September 1 nth; October Lit, ad, and S3..1; Nnveu 
ber 9th-13th, also November 211th; December Sth-lStl. With 
regard to the November period lor shooting stars, Mr. Ilerriek. "i 
New Haven, considers it to be advancing into the year at the rate ol 
three or four days a century, tbe period ol' m«.::imnm Wing al-mi 
thirty-three years; Mr. (ireg, an Eiig'i^li liictoni'tilfigist, however, 
considers it may bo nearer Be verity. II' Mr. Ilerriek is correct, then 
the November period shouM again culminate in 1666. 

Prof. A. C. Twining, in the November (1SGI) number of Sillimau'* 
Journal, gives the following e, inclusions, as the result ofhis iiiivrti^: 
tions respecting periodic meteors, and especially as regards the radiant 
of the August, meteors ; — 

First. The position ul' tin' radiant i ; virobfddy ■■. i.j ■.if. le of a far more 
exact determination than is ordinarily supposed, or than could have 
been anticipated. 

Secondly. The radian! is apparently subject to a motion of several 
degrees from day to day, and one which exhibits some remarkable 
points of agreement iu the comparison of one year's position with 
those of other years. 

Tf asked, says Professor Twining, what Ibis radiant is, whose posi- 
tion can be marked so definitely, 1 reply, — It is not a point of exact 
apparent divergence of all the conformable meteors, but it is such a 
point for the great mass, or assemblage of tlietn. so far as one ob- 
server can iodge ; and it is also, under the same visual limitation, the 
centre of that area within which the others would project back tlieir 

lines or directions. The process by which it is found lias been, ir 

own case, the following; The first few meteors, say five or seven, 
determine the locality rudely. Fixing our attention primarily upon 
this locality, we are soon supplied with soma contiguous and very 
definite flights wbieh cut the area in a line that can be traced and 
kept in mind. It may he that this line will be shifted laterally by 
irly parallel nights. We next look with interest for other 
' r at a large angle ; ' 



flights crossing the first at riglil angles. 
when a few such are obtained, they fimil 
tral space, subject only m sliglii shil'rini'- nm- way or another, accord- 
ing to judgment, continually and rigidly exorcised in view of the 
successive flights which can fie brought into comparison with ii. 
These flights should not ordinarily he very distant from the central 
area. In fact, the very ethhrf-inU-il s-treaks almost in immediate, 
proximity to the radiant arc of special value in the determination 
tbe verification. Occasionally, indeed, a meteor will show itself a 
tionary in tbe very radiant itself. In the year 1S55, on the night .. 
August 10th, such a stationary meteor appeared and almost instantly 
disappeared in the spot to which my sight was directed, with a pecu- 
liar effect, as if a new lined star bad suddenly begun its existence, 
"and as suddenly ended it. Not many iniiiHt.es after, a :-e -nel ,::uie 
tfld went, with a like singular and bewildering e. fleet; and, while I 
">° : i the act of pointing out its exact \iosvo,»v '■■ - 
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(Mr. Francis Bradley ), a third drew from as boil a nraultaneotu oxcla- 
mation. This remarkable consecution of a phenomenon against which 
there were so many chancel, anil against the repetition of which, in 
Birch a brief space, the chances were so many millions of millions, sat- 
isfied me that multitudes of undiscovered meteors "'ere in play over 
us, but for some reason not seen except when their (light was directed 
exactly to the observer. If this was the fact, a telescope truly pointed 
to the radiant, would have discovered yet more stationary points of 
brightness. Such an al tempi, if sueecssfully made, and ascertained to 
be ordinarily practicable, would realize this remarkable advantage, 
that, liy employing the telescopes of p-nliiatod instruments, our radi- 
ant positions might be defined with certainty, and with some rude ap- 
proach, ut least, to aftroii'jiiiii'i.il accuracy. 

For any considerable advance upon our present knowledge of me- 
teors and meteoric rings, we are clearly dependant upon accurate 
systematic and concerted observations. Even a casual observation 
of the principal meteor of a late meteoric display, made coincidently, 
although without concert, by observers at New Haven and at Bur- 
lington, N. J., has seemed to prove, even upon the rudest attention, 
that tlio meteors of November and the meteors of August are inde- 
pendent and distinct in their origin or source. The circumstance 
that upon certain definite, days In August of each year, and in No- 
vember of many years, observers will surely he rewarded with abun- 
dant opportunities and subjects for their attention is, of itself, one 
inestimable encouragement- to concert and assiduity. 

Professor Twining ventures the opinion that, beyond a definite 
limit of the earth's atmosphere proper, there exists a secondary or 
external atmosphere, possibly of ;ii| neons \ a per ; that in this external 
medium the snooting stars become visible, and that a knowledge of 
its upper limit may be obtained by considering and comparing the 
upper limit of the meteors' paths- It has long been his suspicion, to 
Hay the least, that some of the irregularities r specialities in meteors' 
flights are to be i:\plriliieil by tbir encountering a sn> Men change of 
medium from a secondary or exterior atmosphere to the atmosphere 
proper. 

Prof, H. A. Newton, iu a communication to Siiiiman'i Journal, 
Nov., 1861, on (lie '■ August ring of meteors," says: — 

The. well-established fact that the meteors of August !>— 11 move in 

Eaths which, produced backward, pass through a small region of the 
eavons, anil that this region of emanation remains the same, or 
nearly the same, from year to year, implies, — 

1st. That the individual meteors are eoimieal bodies. 
2d. That they are permanent inondioi's of the solar system revolv- 
ing about the sun in elliptic orbits. 

3d. That the direction and velocity of tin- relative motion, and, 
therefore, of the absolute motion, of the individual bodies are nearly 
the same. 

4th. That the whole group form what may be considered a ring, 
or ilisc, around the sun. The region of emanation has not a great 
length in the great circle through it ami that, point of the heavens 
to which the earth is moving, I [once the velocities of the individual 

meteors of the same year and of different years <w osraAij *S» ■kssgc. 
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The region of emanation has not great length in the great circle 
through It and the sun. Hence tin' tangents to the individual orbits 
make nearly the same: angle* with I he sun's radius vector. 

It follows that the elements of the individual orhits are nearly the 
same, and lie nee the probable conclusion that ihe meteors form a ring 
and not a disc of great breadth in its own plane. If the breadth i: 
very large, wo must conclude that the great part of these orl 
which cut the earth's orbit belong to a limited zone, or ring, in 
disc. The mean velocity and direction of motion of the August me- 
teors would give an elliptic orbit about the sun which would repre- 
sent the ring. The velocity of a single member of the group, and the 
iiiiiin place of the radiant, give approximate data for dotenu : - : — 
this orbit. 

Calculations based on these data give for the ring's semi-major 
axis, 0,81; for its elliptieity, 0.2S; its perihelion distance, 0.60; its 
inclination, 96°, and the periodic time, 281 days. The thickness of 
the ring is 6vo to ten millions of miles ; for the earth, moving nearly 
two millions of miles a day, is immersed in it i luring several days. 

A rudo estimate of the number of individuals in the ring may be 
formed. Several observers in one place in the morning hours of Aug. 
10-11 see at least one hundred and fifty meteors, of which over tliree- 
fourths are conformable. Assume the average perpendicular distance 
of the paths of visible meteoi-s from I he observers to be not greater 
than seventy -one miles. This implies that not less than one hundred 
and twelve meteors pass through a eirele ot'one hundred miles' radius, 
the circle being at right angles to the relative motion. The velocity 
is bo great that the. earth's attraction is not of much account in making 
the number seen greater than the average throughout the ring. " 
during 112 by the ratio v' : v", and calling the cross section o 
stream not less than the area of a eirele who* radius is -J..">i>o,000 
miles, we have at least (2.."iW»0[)) 2 xn2/-!- (100) 3 u" mc 
passing the node per hour. In 281 days, (he periodic time, wo have 
more than 300.miiM.Hio.ooo.0oi> tallies for the whole August ring. 

New Viems on the Nature and Origin of Meteorites. — Prof. J. 
Lawrence Smith, in an article contributed to SUliman's Journal 
(Jan., 18G1) nn the Guernsey Coumy i Ohio) meteorite, states that 
ha has, from the physical and chemical data collected by him respect- 



es, arrived at the following 

1st. The light emitted from meteoric stones do 
incaudcsocnec, but from electricity, or some other c: 

2d. That the noise attending their fall is not that arising from the 
explosion of a solid, but that it is by concussion of the atmosphere, 
arising from Ihe rapid motion of the body through it, or in part duo 
to electric discharge. 

3d. That meteor ie showers arc not the results of fragments from 
the rupture of on..' solid body, hut the separation of small and distinct 
aerolites that have entered our atmosphere in groups. 

4th. That the black coating ie not of atmospheric origin, but is 
already formed when these bodies enter our atmosphere. 

I would call the attention of those engaged in Ihe examination o 
SB of bodies lo the sludy of the I rue nature of I heir black eoal 
j to the fact that observers ataiViAauce ov\e\xse»<&aMb«die 
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in a luminous state, while those situated where they Fall do not ob- 
serve this luminosity. 

The proofs upon which these conclusions are founded Professor 
Smith promises to !;n belore the public at smue future period. 

Interesting iiuhun Meteorite. — On the 1-1 th of July, a meteorite, 
accompanied by llame and violent explosions, fell at Dhurmsalla, 
India. The must curious fact connected with this meteorite is, that 
the pioces which were picked up immediately after they (ell were so 
cold as to benumb the lingers. This is the more remarkable since the 
surface of the meteorite bean marks of having been, a few moments 
before falling, in a slate of fusion. Dr. C. T. Jackson, in presenting 
a portion of the meteorite tn the Boston Society of Natural History, 
remarks upon tin: above tints as follows; The temperature of the 
day was 80° ; therefore the cold noticed could not have been the 
effect of any immediate terrestrial influence. Was it not, then, 
owing to the low temperature of the region from which the meteorite 
fell? the interplanetary spaces, according to Boron Fourier's esti- 
mate, being about — !>0° Centigrade, or nearly 100° Fah., below 
freezing. 

Allowing that the meteoric mass came from those regions, the mat- 
ter being a very slow conductor of heal, we can easily conceive that 
when the mass entered the earth's atmosphere, it might become 
heated and inflamed on the surface by condensing the air before it, in 
its descent toward llie earth ; and. since it would have to fall through 
about eighty miles of the atmosphere, the density of which increases 
as it approaches the earth, the intlainiuntioii would lake place only 
where the air had sullicleut density, and not, in the highest regions. 
Such being the case, the expansion of the exterior of the meteorite, 
the surface being incandescent, while the interior was very cold, 
would cause the mass to fly to pieees with violent detonations, and 
this, too, quite near to the earth. 

The surface of so imperfect a conductor of heat might be ignited, 
while the interior of the mass remained intensely cold. Therefore 
there is no inherent, iniprokdiilily that masses of meteoric stone really 
would produce, the sensation of intense cold, if they were originally 
cold in the interior, and only rapidly heated oti the surface. If the 
facts are as alleged, this is the first recorded recognition by the hu- 
man senses of the cold of the interplanetary regions. 

The meteorites in quest ion so closely iv-einl'li- the stones which fell, 
many years since, at Weston, Conn., that they can hardly be dis- 
tinguished from them. 

The Great Meter of July 20th, 1800. —Mr. Bond, the Director 
of the Cambridge (Mass.) Observatory, having collected a great num- 
ber of observations on the great meteor of July "JOth, 1860, from all 
parts of the country included between the north- western lakes and 
the seaboard, and as far south as Virginia, has come to the conclu- 
sion that " this meteor did not belong originally to our system, but 
must have come to us from the region of the Used stars, and, after 
barely grazing the outer limits of our atmosphere, probably passed 
out of the attractive influence both of the earth and of the sun, with 
its course considerably eliaugcil from it- original divectiaii^ an.d wife. 
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l velocity somewhat diminished from tliu resistance encountered i 



THE GREAT COMET ( 

On the last evening of June, 1861, a comet of moat remarkable size 
and brilliancy suddenly made its appearance in the northern hemi- 
sphere. It was at first supposed lo be I Ins celebrated comet known 
as " Charles the Fifth's," tin; reappearance of which has, for some 
years past, been expected ; but investigations aoon showed that the 
celestial visitant had probably never before been observed by astron- 

Tlio suddenness of the apparition of this comet in northern lati- 
tudes was one of the most impressive of its characteristics. On the 
29th of June, observations at the Cambridge (Mass.) Observatory- 
failed to detect it; but on the succeeding evening the comet was the 
moat conspicuous object in the western sky. It was, however, dis- 
covered at Sidney Observatory, New South Wales, as early as May 
13 tli, and be -ame visible to the linked eye in southern latitudes on 
the 27th of the s;i.:u> month. "On the 2<\ of July," says Mr. Bond, of 
the Cambridge < )! ervatory, " alter I lie twilight had disappeared, the 
head, to the naked eye, was much brighter than a star of the first 
magnitude', if only (lie effective Impression he taken into account, 
although, as to intensity, it was iar inferior to a Lyrse, or even to 
a Ursie Majoris. I should describe the head as nearly equal in 
brightness to that of the great comet of 1838, between the 30th of 
September and tin- .'itb of October. 

"The aspect of the tail." continues Mr. Bond, "suggested a resem- 
blance to the comet of March, 18-13. It was a narrow, straight ray, 
projected to a distance of one hundred and six degrees (lOij'-J from 
the nucleus, being e.v-ily tli-tingui-hable quite up to the borders of 
the milky-way. The boundaries, fur the most, part, were well defined, 
and easily traced among I he stars. Furl her observations on the tail 
made it evident that a diffuse, dim light, with very uncertain out- 
lines, apparent ly composed of hazy filaments, swept olT in a strong 
curve towards the stars in the tail of Ursa Major — the southern edge 
directed as low as towards Mizar. This was evidently a broad, 
curved tail, intersected on its curved side at the distance of a few 
degrees from ihc nucleus by the long straight ray, which, at the first 
glance, from its greatly superior brightness, seemed alone to constitute 
the tail. The two were in fact counterparts of the principal tail and 
the supplementary rays of the great comet of 18S8, with this re- 
markable difference, that in the latter the straight rays were so far 
inferior in brightness to the curved tail as to have been recognized at 
only three observatories, those of Pulkova. liottingen, and Cam- 
bridge, U. S. ; while, with the present comet, the predominating fea- 
ture was the straight ray, to which the curved tail seemed scarcely 
more than a wisp-like appendage. 

11 On further scrutiny, with the aid of an opera-glass, two sharply- 

could 
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:ut and very narrow dark channels, bounding the principal rev, 

— id he traced for ten or fifteen derive* tram the nucleus; vliile 

ide of them, on either Bide, were, two a&&&BuA Skim, tos*. 1W 
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ie of nebulous matter from 1 In- iiuelcus far into the tail was 

riously grooved and striated. It was noticed that both the princi- 
pal ray and (In- dark channels penetrated within the outline of the 
curved tail, tin' latter being clearly separated from tin: principal ray, 
even to the naked eye, by a dark cleft just above their intersection. 

"The telescopic phenomena, though interesting, did not present 
equally strongly-defined features with those which characterized the 
great comet of IrtoS. Wi- should, perhaps. LXr-cpt from this remark 
the structure of the cometary cnvcloTics for o day or two after then- 
first emission frtnn tho nucleus. In this stage they wpre intersected 
by juts of luminous matter projected from the nucleus, and these 
limits were pretty clearly outlined. 

" On the 2d of July, portions of three were visible; the inner one 
showing a variety of detail-. In its outline ninl jtrm.-ral aspect it was 
like others wliieb followed ir. almost a lii.-similc. on an enlarged scale, 
of some of those exhibited by the <jreat comet of 1858. They rapidly 

faded, or were lost in I he surrounding haze, and their ph s were tilled 

by new ones. Latterly, two, at most, could lie seen at one time. It is 
quite important to remark that the successive envelopes resembled 
their predecessors not only in their general aspect, but quite closely 
in the details of I heir sti'iielm-e; the Iniiiiin >ns jcls not issuing at ran- 
dom from all points alike of the nucleus, but continuing to follow a 
nearly similar course at each new discharge from its surface. 

" The mi. is t natural hiliTetn.v IV"m this would seem to be that the 
nucleus, if it rotates at all upon an axis, does so very slowly. The 
nucleus was, throughout, brilliant, and, to appearance, Bolid, with a 
diameter of from 2"to 3"." 

The investigation of the elements of this comet by Messrs. Saflbrd 
and Hall, of the Cambridge Observatory, gives the following results: 
diameter of the tuu-leiis. variously csiiinaicrl at t'roni one hundred and 
fifty to three or lour hundred miles. On July 2d, I he breadth of the 
bead at the nucleus was l.JO.OOO miles, the "height of the inner en- 
velope I I.MtOmiles, ami the length of the tail aboiil 1J, 00 0,000 miles. 

As already stated, Mr. Bond estimated the tail of the comet of 
1861 as one hundred and six degrees in length. Father Seeehi, the 
well-known astronomer of Rome, however, estimated it at one hun- 
dred and eighteen degrees in length, on tho 30th of June. This is 
the greatesl length in arc on record. 1 

Dr. Pape, of Altoua, has examined carefully the question whether 
tho earth was at any time within the tail of the comet, and concludes 

■ The clearness or llir 1 1 ( i u i . s i j 1 1 j ■ l- .- ha; much t.i .In witli ■ - (irniilin™ the length 
of r.n,.'l-' I.iily. In u clear IrnwVal ski' ill.- Mil rniiv !..■ rraivil niiii'li lanlier than 

in I".i:;:i-Ii n:ici VimTi.uil sliii -. Tle-a[ rent li'iiirtti i.f c.imet-i' IuIIh, moreover, 

bvno i in.- in.ii,;;il.'.s any thin,- (ifrli.-ir i-'-.il hieilh.ainl it happens tint those 

ivhirh ;!'.■.■ ■]■ I ■.!! _■■■>[ .ireiim.li shorter than man V which ilo n,.it appear half »■ 
long. Tills la duo to the (liB'f rem di^la.irea which Iheeoiucls held with reject 
to the earth. While tin) i; iv:it cam I. of ISfO !l«<l ma LI wliii.'li mretr.'hed farther 
across (lie heavens than any previous comet. Hi ie.il len::;h il id not exceed 
l(j,OQ0,oou miles. The great comet c.r Donatl, with ii tail of only ahout hair (he 
!- ' c, was nt.ii.i i length. The fbraw oomet wan ttly 

of lengths of 
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9 distant, while the 



that nl its nearest approach wo wore about 2,400,000 miles distant 
from its nearest edge, on the morning of June 2!itli at 2h. 2im. 

'tin 1 rilmvi- calculation; lit' 1'apc, says Mr. Bond, in commenting 
ilje ;i!.nf inference, relate to tin' slraiglit Lrighl ray, which formed 
the main tail of the comet. But there was, however, in addition, a 
great mass of dlf&ise tight, which Baparated from the ray, and swept 
off towards Curiiuii lltirt'ilis in the early part uf July, reaching on 
the 4th to a distance of W" from the nucleus, a ml having a breadth 
of 12° or 15°. Tiiis would have barely grazed the earth on the 30th 
of June. In a late number uf (he llu/lciin <>( the. Imperial Observa- 
tory, at Paris, Mr. Hind suggests that a peculiar illumination of the 
Ay, noticed in England on that' dale, was possibly " attributable to 
the commingling uf t.lie mallei- limning the tail of the comet with the 
earth's atmosphere." The observations on this day have a peculiar 
interest, from the fact that, at about lull, mean lime, Greenwich, the 

earth passed the plane of tl mid's orbit, and the outline ol'the tail 

presented to us was that of the .section formed by a plane perpendic- 
ular to its orbit. 

The orbit of the comet of 1861, according to Mr. Rend, is undoubt- 
edly that of a parabola. It has, therefore, in all probability, never 
lii-lure visited the solar system, ami will probably never return to it. 
Its orbit, moreover, was nearly perpendicular to the plane of the 
ecliptic, while tin ise of periodical comets usually form a very Small 
angle with that plane. According to M. Leverricr, this comet differs 
in many respects from any that have been hitherto observed. 
Chacornae, who studied the nucleus of this comet with a powerful 
telescope, states '- that, instead of its being hollow, Uke the half of an 
egg-shell, like most of the comets already observed, it presented the 
appearance uf a sun composed of fire-works, the bent rays of whieb 
burned in the same sense." 

Tlie attempts made to photograph the comet of 18G1 were, without 
exception, failures. Mr. Whipple, tin- photographic artist of Boston, 
who, in connection with Mr. Bond, of Cambridge, successfully pho- 
tographed lluiiati's comet of 1858, found that the comet ol If'"" 
hardly made an impression on the mosl sensitive photographic s__ 
faces. Mr. De la Rue, of London, also reports a similar result. He 
found that, an exposure of I he sensitive plate (o ils luminous h 
a telescope for one hundred and twenty times as long as slid 
depict the comet of IH.'iN, entirely failed in giving any trace of an 
image: the contiguous fixed stars at the same, time leaving upon 
the plate a strong impression. These facts would seem to prove that 
then- was an essential dilb-rcnee between the comet of Donati and 
that of 1 SGI, in physical constitution, inasmuch as, whilst the lumi- 
nous rays emitted by them were of almost equal intensities, the actinic 
rays were almost entirely absent in the light from the latter. 

Polarization of the Light of the Crwici of 18G1, —Father Sec-chi, 
of Rome, who examined the eumel :^i' 1801 with a polarizing appara- 
tus, with a view of determining whether the body was sclidununous 
or shone only by relic-led light, slates I hat on tin; 30 th of Juno the 
lolariaation of the liglil of the tail, and of the rays near the nucleus, 
'as very strong, and could be distinguished by the polariseopc in 
tads, H-hJIe Ihe nucleus itaeH praeota& t» vrac« 
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even with Arab's polariscope, wiih a double-colored image. But 
on July 3d, and the following days until the 7th, the nucleus, in spite 
of its extreme diminution, exhibited sensible indentions of polariza- 
tion. Father Seccln considers this tact of great importance, since it 
thereby appears that the nucleus, in the first instance transmitted its 
n hght, perhaps on account of the incandescence to which it was 
ir propinquity to the sun. 



raised by ii 



RELATIVE BRIGHTNESS OF THE BUN AND MOON. 

The ratio between the light received at the earth from the sun and 
the full moon lias been very dilli-ivully estimated by two different 
and eminent observers, namely, Rougucr, a, French aslronomer, and 
WoHa-Urn, (be web-known haiglbh physicist. The foi'incr estimated 
the brightness of the sun to be three hundred thousand limes greater 
than that of the moon ; while the latter Ii sod it at. eight hundred and 
one thousand and seventy-two times greater. This great discordance 
of results having c.\cited a doubt as to the value of the process fol- 
lowed by the above-named experimenters in working out I heir prob- 
lem, Prof. George P. Bond, of the Cambridge (Mass.) Observatory, 
has, during the past year, re-examined the whole subject, and ar- 
rived at ut!W and probably more accurate results than any before 
attained to. 

The met In :i.! of liouguer i- tint; dcscribcil by Arago : " On the day 
of observation, the sun being at .in altitude of thirty-one degrees, 
and his rays entering a dark chamber through a hole one-twelfth of 
an inch in diameter, he placed a concave lens in trout of this aperture, 
which diminished the intensity of the solar rays by causing them to 
diverge. Then, receiving this divergent light ou a screen, at a dis- 
tance where it was weakened in the proportion of 1 to 11,604, he 
found it equal to that- of a candle situated at the distance of seven- 
teen inches from the screen. Repeating tliia experiment at night 
with the moonlight and the. same concave [ens. the moon being full, 
and also at an altitude of thirty-one degrees, fiougucr perceived that 
the light, when it, had been made to diverge seven-tenths of an inch, 
or when it had been weakened only by one sisly-tburlh, was already 
SO faint that the candle bad to be put at a distance of S3. 2 feet be- 
fore the two lights could be rendered equal. ILmce we find by a 
suitable calculation that I he .-an ilbuiiinatcst.be earth's surface L>5IS,289 
limes more I ban the moon does. Three similar experiments, made at 
various seasons of the year 1 725, yielded the following results to M. 
Bouguer: 28-1,08!); 33l",7< i G; 302,500. Whence the celebrated aca- 
di.-iiiicir.ii] concluded that the proportion of sunlight to moonlight, 
when the moon is at her mean distance, is as 300,000 to 1." 

Wollast'jn furnishes the tbllnwing account ul' his mode of proee- 

" The sun's liifht was compare' 1 with Ilia', of a candle, by admitting 
a beam of it into a room through a small circular hole in a plate of 
metal, fastened In a window-shut I cr ; and a small cylinder of any 
opaque material being placed in the beam, so as to cast a shadow 
upon a screen, the distance of a candle from the same cylinder (or an. 
equal one placed at the same distance tvc,oiAVeMft«vi^'«v&^wrsii.., 



QDlil the shadow in the line of the candle became equally intense 
v.- ilh l In- shadow In tin 1 line of Liu; sun. Tin* iliroct light of the moon 

is compared with the light of 3 candle in the same manner." 

'■ In l wo particulars, which may have exercised ;i con sider able i: 
fluence," says Mr. Bond, in his memoir presented to the America 
Ai M'l.im. " Wollaston'a experiments seem to ho leas deserving of 
confidence than ihose of Bougner, an it does not appear that in the 
former the extinction of light by the earth's atmosphere was allowed 
for. 

"Another objectionable feature is the means employed il .r diminish- 
ing the sunlight by admitting it only through a very small aperture, 

■while for the mi mu the full disc was 1 ipared. It is not clear that 

these dissimilar conditions may nut have occasioned some disturbance 
in the results. ISougtic-r, by using the same aperture upon both 
objects, has avoided this risl: of error." 

Furthermore, in comparing the relative brightness of the 
moon, it is obviously of importune-?, says Mr. Horn), to vary as much 
as possible the methods of investigation, in order to render ( In in emits 
imlc| vend cut of each other, so far as the nature of the subject will 
permit. The three principal sources of didiculty encountered are, 
' e extreme intensity of sunlight, ; the dUb-rence in color between 

e light of tin' -mi or moon and that uf tin: ordinary kinds of artificial 
illumination ; lastly, llic waul- of a const ant standard of brightness, to 
which either object may be rcll-m-d. The best intermediate standard, 
as regards the quality of the light, would undoubtedly be some form 
of the electric light, if its constancy could be maintained for a suf- 
ficient interval; nil other artificial standards having greatly inferior 
iiit'-u.-iiy, and a more or less decided red nr yellow hue when con- 
lr;isteil with solar light, and even with moonlight, which was scarcely 
to have been anticipated. 

The image of the Drummond light compared with the image of the 
sun, both reflected from a silvered globe, has ,1 strong golden-yellow 
hue. The " Bengola" light answers much better. It shows, however, 
a decided tingo of pink when brought side by side with the pure 
while of the solar image. At night it is of an Intense white, with a 
bluish glare; but when contrasted with the moon's image, it exhibits 
a striking similarity in quality of light, with only the very slightest 
cast of pink at times, suspcetcd of the same character with that no- 
ticed in the experiments on the sun, but no trace of the blue can 
then be detected. It seems, then, that, in point of color, the light of 
the sun and that of the. moon are very nearly similar. After v; 
trials, therefore', the Bengola light was fixed upon by Mr. Bo 
the illuminator ibr comparison, and the following plan was adopted 
by him in his experiments: — 

A glass glob-, having a. relieving surface, of silver, 10.16 il 
diameter, was placed in the open air, exposed to ihe sunlight. The 
brightness of the image of the sun formed at its virtual focus was 
compared with a single Mengola light, by receiving the light of !>oth 
objects upon a small lvlUeimg sphere, which was moved towards one 
in- tin- other until their iniajii's, seen in il, side by side, weru judged 
to bo equal ; the distances of the globes from each other and from the 
"a were then measured, ana tins cfe^vvAtion reoeated. 
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■ next ptep was Id compare, ill precisely the same way, the 
mage of the moon redeclcd from the silvered globe with a Bongola 
light of the saine size nod manufacture. This was done at a tune 
when the moon was nearly t'ull ;iu I the sky perfectly clear. 

Applying to the respective results thus obtained the necessary cor- 
rections (i. c, for atmospheric extinction of light, eta.), Mr. Bond 
ion ml the average light of the sun to be four hundred and seventy- 
onv ihoiLumd (I m.iisu) li„i, .- bri.jldr.r Hunt Hie mean full moon. 

The following table also shows the relative intensity of sunlight 
and that of other c ■<_■!« -s( i a I objects, as dci urn lined by Mr. Bond: — 
:a the light of the mean full Moon. 

Jupiter at mean nupoeltlon. 



c average light of the full moon, according to Mr. Bond, is six 
and four hundred and thirty (tM.'tii) limes greater than that of 
Jupiter hoc ii from the earth at its inran opposition ; while Venus, at its 
greatest brilliancy, is i, early live (|hi..4) limes brighter than Jupiter. 

Experiments [in- determining the ml in »f sunlight to moonlight, as 
regards their chemical intensities, give a ratio of three hundred and 
forty thousand to one. 

Obienmlion.-t on ///■■ I,i)/hl o/llm M'mii and "/the Planet Jupiter. — 
In endeavoring tij pliolngrnpli the planet Jupiter on plates exposed nt 
the focus of (he great refracting telescope of the observatory of Cam- 
bridge, Mr. Bond has found that it. (Jupiler) rellcets, out of a given 
quantity of incident light, f»trh:c.n limes more of the chemical rays 
than the moon docs ; or, in other words, the latter, if the constitution 
of its surface reseinliled that of Jupiter, would photograph in one- 
fourteeuth of the time it: actually requires; whereas it was to have 
been expected, considering (he relative distances of the two bodies 
from the sun, that the light of the moon would have had twenty- 
seven times more chemical intensity than (hat of .lupiter, supposing 
oipial rapacities for reflection. M. De la line, of England, noticed, 
in 1853, that the ehemie;d rays from Jupiter were twelve times more 
energetic than (.hose from Sat urn, — ii result in it wholly all riliu table, in 
his opinion, to the circumstance of I he greater distance of Saturn. 

No suflieienl. explanation of the superior chemical energy of the 
light of Jupiter can be. given. The whiteness, or alhril,:, of the sur- 
face of Jupiter exceeds that of the moon, says Mr. Bond, in the pro- 
portion of eleven or twelve to one ; while the moon bears in this 
quality a general resemblance to the earth. No opaque substance 
has been found of a whiteness comparable to the bright belts of Jupi- 
ter, or which uinlef similar illumination will shine with the same 
intensity. 

Mr. Bond also notices the changes in the intensity of moonlight 
at the several phases of our satellite. The brightness somewhat sud- 
denly increases when it approaches opposition, as though a greater 
number of the relict ting facets of its asperities were disposed in s,«j:K 
.1 manner j is to reflect light with the (jtchU'SV w\v.vwva.«x \ Ww suSSr*."*. 
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so a sadden glance of light analogous to that we may see 

It has been observed by De. la Rue that tlie liigh grounds of tl 
moon's southern hemisphere are more easily photographed than tl 
low lands of the northern hemisphere. The. so-called lunar seas ai 
certainly optically .is ivcll :•< r-herai'-ally fainter than the rest of the 
surface, and the more rugged and mountainous regions are brighter 
to the eye just as they are chemically brighter. If the moon were 
polished perfectly smooth, we should not see its limb at all, hut only 
an image of the sun formed at a virtu;*! tiieus by reflection, from its 
surface: the visibility of us outline, ihe.n, is entirely duo to i' 
peri ties. 

Mr. Bond incline* to the opinion that we have never obtained a 
■view of the solid nucleus of Jupiter; the planet is probably envel- 
oped in a dense mantle of clouds, the luminosity of which may possi- 
bly explain its apparent excess nf brightness. In our Own atmosphere 
the luminosity ot clouds is a well-established fact; and our brilliant 
auroral exhibitions are also unquestionable evidence that the earth 
itself shiues with a certain amount of native light; it is, therefore, not 
unreasonable to infer a similar property in Jupiter. 

SOLAE ECLIPSE OP 1800. 

The following is an account of the great Solar eclipse of I860, 

K'cn to the British Association, at its last meeting, by request, by 
ofessor Airy, Astronomer Royal of Great Britain. 

He proposed, he said, to commence with a few remarks upon eclip- 
scs generally, and he should then state certain observations made ir 
(lie v:ir iMi Lor the first time, anil continued up to the preson 
time, and should endeavor to point out the deduction which he 
thought might legitimately be iuicnvd from them. When first man- 
kind began to observe total eclipses, there was no great dii!i<-iiltv m 
conceiving that eclipses of the still were caused by the interpor* : — 
of the moon; but in a very short time it became obvious thai 

interposition, which prevent", .'.l 1 In- light li'uti ning to us, wa 

the interposition of a liudy at. the same distance as the luminous body, 
but that the circumstance of an eclips-e must depend upon other cir- 
cumstances, namely, the distance of the moon as related to the dis- 
tance of the sun. ami the direction in which the moon was sei 
related to the direction in which the sun was seen, by means of the 
orrery. Professor Airy rendered this plainer by explaining the rel- 
ative motions of the earth, sun, and moon, and showing the re 

■■ ■■■ i'i' '■■■'.■iv merely partial, and others ; alar. 

There was a recurrence, he said, in eclipses of a very singular na- 
ture, which had been known from the most distant period of time, 
namely, at the termination of two hundred and twenty-three luna- 
tions, which would occupy eighteen years fifteen days and eight 
hours. When this period had elapsed, there was an eclipse ii " 
'" important circumstances similar In the first eclipse, but in ct 
. : nee of the time required being eight hours, as well as eighteen 
"oars fi/leeu days, the same side of the earth would not be presented 
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to i Ih.< eclipse. This point was worth v of their attention, because of 
its connection with the two eclipses of 1S-13 and 18lio. 

There was an appearance which had been observed in various 

places, and which he should menti iow, not because he had any 

respect for the accounts of it, hut because it had been often referred 
to. It was known as " Baily's beads." As the totality approached, 
an appearance was observed resembling bright points interrupted by 
black spiiccs. He had looked for this appearance several times, but 
Had never seen it. Probably that was because ho looked carefully 
and with good telescopes, and that he believed they had never been 
teen except through had telescopes. His friend, the late, Dr. Baily, 
first observed them. He believed Dr. Daily must have had the mis- 
fortune to look through a had telescope. In the year 1812 it was 
known that there was a total eclipse going on. hut people generally 
did not understand what was to he seen, so little attention, compara- 
tively, was attracted to it. Two persons only iveul. from England to 
see it, of whom he (Professor Airy) was one. Well, they saw a 
totid eclipse in its grandeur, and lie might say in its horror. No- 
body who had not seen a total eclipse could conceive what it was. 
No eclipse approaching to totality gave any idea of what it was when 
it was total. There were appearances about the eclipse of 1842 for 
which some, of them were not, prepared ; hut when their telescopes 
were turned upon the moon, there were appearances for which none 

them were prepare 1 1. Red llames were seen shooting apparently 

' of the moon. What could they be? The astronomers could 
,e nothing of them, partly because they were not prepared to 
observations ou this point After discussion, however, they 
at last to this conclusion : that there were four flames project- 
ing apparently from the moon. Similar appearances were louud to 
have been mentioned twice before ; but the whole subject remained 
in doubt until the eclipse of 1851. 

On this subject he should make some remarks which would apply 
to the eclipse of 18G0. Professor Airy exhibited three drawings, 
made by himself, of three different periods of totality in (he eolipH of 
1861, in each of which red llames were conspicuous. He described 
how these appearances diminished 'ivudnalh on one side, and increased 
in size on the other, and said that this first ga\ e i lie notion that they 
were attached to the sun, because, had they belonged to the moon, 
they would have gone with it from one side to the other without 
change. But there were so many discrepancies in the different 
drawings made of these llames as almost entirely to upset all opinions 
about them. One observer, however, in linssian 1'oland, in whom he 
had the greatest confidence, saw them as he (Professor Airy) saw 
them, and mentioned an additional test, which tended to show that 
they belonged to the sun. Professor Airy alluded to the theory that 
these flames were due to what was termed the " interference of 
light," and explained why, in bis opinion, this could not bo. After 
1851 there was the eclipse of is.js, which passed across Brazil, and 
was ..liSci'ved by some of the Brazilian authorities, ami also by the 
French, who, let it bo said, were never behindhand when any scien- 
tific subject had to be investigated. This eclipse was not seen from 
a very favorable situation, but it was very well observed, and one of 
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the moat cartful of those observer? li.nl distinctly remarked that the 
red flames disappeared on the one side, and reappeared unchanged on 
the other side, thus confirming hi.' (Professor AiryV) observations. 

lie woidd now come to the ellipse of ifitiO. That eclipse began 
on the western coast of America ;il sunrise ; it passed through Sonta 
America to the south of Britain, thence to Spain, and through Alge- 
ria III tin' Red sea, where it terminated at sunset. Preparations were 
made to observe this great eclipse by dill'ereut persons and bodies. 
The British government, at his (Airy's) suggestion, granted a largo 
steamer — the Himalaya — for the purpose of convey in 2 n large 
party of English astronomers to Spain, and it was principally from 
the observations of this party that he should make up the statement 
ho was about to lay before (lie Assoeiation. The astronomer royal 
then proceeded to describe, by the aid of diagrams, the appearanco 
of the corona, with respect to which lie remarked that the accounts 
he received were a mass of discordance. He particularly alluded to 
the appearance of the planets Venus and Jupiter, which shone out 
near the sun as if there bad been no sun in the hemisphere. Mr, 
Plnntamour, of Geneva, who went to a place on the eastern coast of 
Spain, took three drawings — at the beginning, the end, and the mid- 
dle of totality. What he depicted seemed to show that the appear- 
ances were produced by something like a cloud, or a cloudy utmos- 
phere, between the earth ami the moon. It could not be from any- 
thing in our atmosphere. Was there, an atmosphere extending from 
the earth to the moon V He (Professor Airy) declared that he knew 

not; but he knew nothing else that would account lor what Mr. 
Plantamour depicted. The whole train of observations on the corona 
led bim (Professor Airy) fo believe that there was some reflecting 
medium extending almost, if not quite, from the earth to the moon. 
Ho did not know whether that was incompatible with what was 
known of the interplanetary atmosphere. ; but there was nothing else 
that supported these appearances, and this theory did so in some 
measure. It was also supported by the observation of polarization. 
When light was not reflected, it was only the common vulgar light; 
but when reflected from the surface of a transparent, medium, it re- 
ceived the modification of polarization. So, when that modification 
Was discovered, it was inferred, with great probability, that the light 
hall been reflected. If we did that, we should be going a long way 
towards shoiving that the light in I his case was produced by something 
like an atmosphere intermediate between the earth and moon. The 
teamed professor showed, by an experiment, that two images of light, 
in the ordinary state, could be made to revolve round each other 
without alteration in intensity; but that, when reflected from unsil- 
vered glass, the lights disappeared alternately while revolving; and 
that the same effect resulted when the rays were colored. Some of 
the Himalaya party were prepared specially to observe whether the 
light from the corona or other parts was polarized. The result was 
this: Some of the English observers were abundantly satisfied that the 
light of the corona was polarized : but they could not decide whether 
t the polarization was of a character that implied reflection 
', plane passing lengthwise of the rays; but one of the for- 
1 observers who went to ike east of Spain saw that it was bo 
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irized. This 
ight of the sun was deflected in some v 
that "-as so, he (Professor Airy) knew 
there was something like an atniospher 
possibly further. The rod prominences 
The questioi ' ' 



the idea (.hat tin 1 

?to lbrm the corona. If 
no explanation but that 
extending to the moon, or 

vera seen in great beauty 

during this eclipse. The. question had been raised, whether they 
belonged to the sun, the moon, or something intermediate. By 
means of a model, Professor Airy showed that if the prominences 
belonged to the moon, they would follow her; but if they belonged 
to the sun, they would be shortened on one side and lengthened on 
the other, (lining the passage. Prima fad", thi* was a strong argu- 
ment that they were parts of the suu. But Mr. Fahey pointed out 
this r — Supposing a prominence at the top of (he sun ; when totality 
was just beginning, it wuiilil be to [he left of the moon's centre; it 
would be over the centre as the moon advanced, and would pass on 
to the right of the moon's centre as the eclipse advanced. It was 
impossible that these tiintic-ti" appearance- could be represented in 
the same manner by al) parts of the moon's limb. Mr. Bruhn, of 
Leipsie, who went to the east, of .Spain, determined to observe par- 
ticularly the brilliant, cusps ol' the sun ; and ho recorded that the red 
prominences appeared be tore the sun had disappeared. Ho compared 
the position of one of the prominences with that of the bright cusp. 
The place of the cusp at a particular moment could be calculated 
with the greatest accuracy. lie (bund that if the cusp belonged to 
the moon, it must have shifted twenty -six decrees on the moon's 
limb; but that if it belonged to the sim/ii: had not, shifted one degree 
during the time he was observing. This was almost irresistible evt- 
denee that the n d prominences were attached in the suu. In 1851, 
Mr. Busch, of Kiiiiigsberg, took a daguerreotype of the moon and the 
prominences dining the eclipse; but it was not a very successful at- 
tempt. Iu ISfiO, Father Seechi obtained live small photographs, and 
M. De la Rue two large ones ; with these he had obtained data which 
satisfied him ) hit the prominences were connected with the sun. 

Some British ollieers stationed on the western coast of America 
observed the totality from Puget Soimtl, when the sun was only two 
degrees above the horizon ; and he bail received iVmu them some ad- 
mirable sketches. He thus bad drawings of the red prominences as 
they appeared at Vancouver's Island, and on the eastern side of 
Spain, — just the extreme limits of the zone of observation. Were 
the prominences seen the same in the two cases ? He could not say 
that they were, although he had tried to reconcile them. But was 
it likely that there should be a change? The total obscuration at. 
Vancouver's Island was two hours earlier than at the eastern side of 
Spain ; and if the sun was constantly boiling up, and these protuber- 
ances wem from fumes, there was nothing to wonder at if there 
r as a change during that time. All he knew was that there was 
o sensible change while the eclipse, was passing over Spain. If at- 
iched to the sun, could we see these red prominences at other times 
ban during an eclipse V And if not, why not? He had tried all 
e could to do so with apparatus, but hud never succeeded. I le lent, 
.apparatus to Mr. l'ia/zi Smyth, when he went to the Peak of 
lerifle; but that gentleman failed to see the y retain: ta.u«a. ?«*. 
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it did mil al all detract from the evidence of their attachment 
. jflun; Tor we never could cut "If completely the hi^hly-illimiiimti?* 
atmosphere through which we look at the sun ma all about him. 
Cut off all we could, there, would still be a bla^e of light that would 
extinguish anything even much brighter thai) these pror ' — 

-ASTRONOMICAL StmMAKT. 

The Ring qf Saturn. — Mr. LasscH, the English 

"■itiiI iiniii-i- in i Ik; j KriL'IMi i Astronomical Society's Journal, 
that he has observed th.it the black ■!i;n'"« of (lit ring of Saturn, 
passing the ball or planet, is evidently knotted or notched, thus CO 
veying the idea i.f mountains upon the plane of the ring, intercept- 
ing portions of I lie thin line of shadow, and almost breaking it up into 
a thin line of dots, Capt. W. S. Jacob, of Hartwell, wlio observed 
the same phenomena, May l!Hb, lsui, is. however, inclined to attrib- 
ute them to the variation in tlie shade or tone of the shadow, by 
which the dark.r portions appeiirei] to project beyond the rest. 

Movements of Sirins. — It has been for a long time known to as- 
tronomers that there were certain anomalies in the motion of the 
bright fued star Sirins, which could not tie explained by reference 
to tile aberration or refraction of light, or to imperleetions in the: 

ments employed in observation. Mr. T. II. Safford, of the 

bridge (Mass.) Observatory, who has recently been engaged in inves- 
tigating the phenomena in question, considers, as the results of his 
researches, that the following propositions may be recehfld as 
certain : — 

1st. Tbat the motion of Sirins in declination is not uniform. 

2d. That the deviations from uuifonnit \ arc readily explained upon 
llivsel'- hypothesis, (hat Sirins is, as to its visible position, not the 
centre of gravity of its own .system ; in other words, that there 
large invisible mass present in that, system. 

The legitimate conclusion from these premises is, that the 
Sirius revolves around an im isible companion at a very considerable 
distance from its optical Centre. This period of revolution * ' 
lieved to lie about fifty years. 

Hole in the Moon. — Messrs. Bout and Mannheim, who wcr 
by the French government to Algeria, to observe the great solar 
eclipse of July. IHtiO, state, in their official report, that they both saw. 
one with a telescope, the other with the naked eye, a luminous point 
on the moon's disc. This phenomenon was perceived by Admiral 
Ulloa and his companions, in 1778, and by M. Valz, at Marseilles, in 
1842; but it lias hitherto been considered an illusion. M. Mannheim 
states, however, that- he saw the brilliant, point so unmistakably as to 
leave no doubt of its being a reality. Its place on the lunar disc has 
not yet been determined: but, should it prove to have been always 
seeu nt the same place, the only explanation possible would be that 
the moon is pierced with a hole. 

Recent Researches on Comets. ■ — During the last eight years twen- 
r-two new comets have been added to the list of our luminous visit- 
's-, iiicJrjtiiritr I he most, superb one of our age, first, seen by Donati 

the 2(1 of June, IH.jS, and t\\a,t w\\ic\\ ftaaVA VvOd bcbjurVj tesa 
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mished eight on the last evening of June, 
rturns to perihelion of the comets of D' Ar- 
rest, Brorsen, Encko, mid 1'ayc, liavc enabled the elements of those 
bodies to be re-observed, ami (III- it- peril idieity to be observed with ail 
increased degree of accuracy. Professor Em-fee, in particular, lias 
discovered, in the course of his researches in relation to that called by 
his name, additional indications of the existence of a resisting medium 
affecting the orbital motion of the comet, ;iml accelerating, in conse- 
quence, its successive returns to the perihelion. This retardation he 
baa ascertained to amount, during nino revolutions of the comet, to 
4,544 days. 

M. Dove, of Berlin, ha? recently addressed a paper to the Prussian 
Academy, in which lie asserts thai, neither the comet of 1861, nor in 
fact any comet, ever slum.; with its own, but with borrowed light. 
There would, thercibre. he no lunger any danger to be apprehended 
from a too near approach of these erratic bodies to the earth; as 
they do not burn, they cannot ignite. 

Neio Star Clutrtf. — Sir Henry James, chief of the Ordnance 
Survey of Great Britain, ban prepared, and is about to publish, four 
very useful charts of the stars, ami I wo maps of the world, with the 
lines of magnet ic declination marked u» them. The celestial charts 
are laid down on a geoiuetrieat pnijeelion of two-thirds of the Sphere; 
two of them present i lie stars of Die northern hemisphere, two of 
them those of the southern. The first map contains the European 
circumpolar regions, and has the great continent of Africa in the 
centre; the second gives the rout hern cirei an polar regions. These 
maps represent the earth us it would appear In an observer at this 
point of sight, and very singular the configuration of land and water 
seems. To the scientific man these charts and maps will be of great 
interest and value. 

Leacarbmitt'x intrn-Mxrruriu! J'/anri. — During the past year 
(18G1) a diligent and systematic search has been made at the Cam- 
bridge (Mass.) Observatory tor the inli-a-niiireuriul planet (supposed 
to have been seen by Dr. Lcseai'baull ) during tlie period assigned by 
mathematicians for its possible transit of the sun's disc. For these 
observations a five-loot equatorial icleseope was used, to which was 
fitted a solar eye-piece, on I lie phn reeijumietnlcd by Sir John Her- 
schel. The sun's image is reflected from the first surface of a glass 
reflector, so placed that the greater part of the incident rays are 
transmitted through the sei-mul concave surface, and are dispersed by 
it. The intensity of the light and heat is thus considerably dimin- 
ished, and only faintly tinted screens are needed to protect the eye. 
A very agreeable definition of the surface of the sun is obtained by 
tiiis arrangement. 

With this telescope, the surface of the sun was explored from the 
18th of January to the nth of April; the search being made at inter- 
vals of one or two hours, from 9 a. m. to 4 p. u. The search, how- 
ever, like others instituted in various other localities, furnished no 
testimony in confirmation of M. Lescarbauk's observations. 

'I'h- t/rnil Nehulit in Orion. — Some interesting researches on the 
character of the great, nebula in < Irion bave recently been made by 
i'rofc.".-.]' <',. P. Bond, of the Cambridge (ttaa,^ (SWtiqtarg. 
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ire to which Mr. Bond's attention has been pnrtieularly 
the. spiral of the principal masses of light in this nebula; 
■re correctly, the tendency to an arrangement in elongated 
wisps or whirls, sweeping outward from the bright region of the Tra- 
pezium. These peculiarities, which constitute the leading features 
of this nebula, have heretofore escaped particular notice. Mr. Bond 
di-scribcs tli<i general aspect of the greater pari of the nebula aa that 
of an assemblage of curved wisps of luminous matter, which, branch- 
ing outward from a common origin in the bright masses in the vicinity 
of the Trapezium, sweep towards a southerly direction. About 
twenty of these convolutions have been distinctly traced, while others, 
giving a like impression, are too faint or too intricate to bo subjected 
to precise description. It may, therefore, be properly classed among 
"the spiral nehulu>," under tin- definition given by their first discov- 
erer, Lord Iiosse ; including in the term all objects in which a curvi- 
linear arrangement, not consisting of regular re-entering curves, may 
be detected. 

Among ot'ier interesting observations noticed by Mr. Bond in this 
connection, h the disposition of nebulosity in the neighborhood of 
groups of stars or of single height, stars, apparently in preference to 
other localities; — an instance, perhaps, of the same distribution 
which we see among the smaller stars in some parts of the heavens, 
where they arrange themselves by prcfcrcuec in the neighborhood of 
the brighter ones, — the intermediate spaces being lett comparatively 

Bonifs Isotfynamic Excapentent for Astronomical Clocks.— Mb 
isodynmnic escapement for astronomical clocks, recently invented by 
Mr. Richard C. Bond, of Boston, greatly contributes to the removal 
of the small causes of error recognized aa p rinting i„ the most pertc.et 
time- keepers hitherto constructed; arid thus confers an important 
benefit upon nslronomical science. Its principal peculiarities arc, 
that it entirely obviates the difficulty arising from the varying power 
transmitted by the wheel-work, and also obviates the necessity of 
guarding against what, is called Iri/i/iin;/, or the danger of two or 
more teeth of the escapement wheel passing the pallets at once, wheu 
only one is intended to; thus causing the hands of the clock to gain 
by jumps, in the most unrcliahlc manner, even while the pendulum is 
vibrating with perfect regularity. The construction of this escape- 
ment has been made public by Mr. Bond, in a pamphlet, accompa- 
nied by a diagram. 

THE PERIODICITY OF THE STW'S SPOTS, 

Mr. O. Reichenbaeh, of Norristown, Pa., communicates to Silli- 
man's Journal the following paper on the cause of the periodicity of 
tho sun's HpotE, as determined by the observations of M. Schwabe, 
of Dessau. (See A mi mil of Scientific Discovery,^ 1858, page 397.) 

The Ireqtiene v ol spots, in passing from maximum to minimum, 
embraces, according lo M. Schwabe, a period of about eleven 
years. Xow period by a primary cause oscillates by secondary 
causes. The revolution of Jupiter, the largest, planet, is 11.86 years. 
-here ia affinity in these numViuva. TW. maxusa, wtaiviA"va\.ft-18. 
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1837, and 1848 ; another draws near ; further oft', six periods corre- 
spond to six revolutions of Jupiter; but I may be mistaken, and liy ft 
constant acceleration seven periods may take place. W ben we try 
to combine the days of observation, the number of spots and of spofc- 
less days, we tinil I In. 1 increase ami decrease to be in a slow ratio be- 
fore and after the maximum, ami the decrease and increase in a rapid 
ratio before and after the minimum, — a coincidence with the require- 
ments of elliptic motion. 

In 1828. 1837, and 1848 occurred the maxima. In 1827, 1839, 
1851, 1862, Jupiter passed its aphelion. The first numbers coincide. 
The frequency of spots corresponds to the aphelion of Jupiter. The 
pressure at the perihelion, as my theory supposes, expand:; and in- 
creases the envelope: the aphelion condenses it, introducing a rapid 
alternation of precipitation and evaporation ; the mass is thereby al- 
lowed to descend and meet in the equatorial regions, and the temper- 
ature is there increased. The numbers do not all coincide. But, 

(1.) Do the maxima bv groups of spots correspond to the greatest 
area and darkness? No "days were spotless-in 1829, 1838, and 1839; 
all those years produced sputs of largest dimensions. 

(2.) There are a number of other planets ; if we abstract the 
far and slow, ami the near and rapid small ones, the second central 
planet remains as the principal disturber. In 1827 Saturn was 10° 
(corresponding to the aphelion of Jupiter) in advance of its peri- 
helion, aud the number of spots was considerably less than in 1837 or 
1848. In 1839 Saturn was 23° from its aphelion, advancing toward 
it. During the preceding years both planets advanced together 
towards their aphelions, and the greatest number of spots occurred 
before 1839. The reason of this anticipated maximum becomes obvi- 
ous when we consult the position of the two aphelions. When the 
two planets draw near each ether, the attractive force of the greater 
diminishes the spoir producing power of the smaller, the combined 
pressure on the sun is increased, the average distance diminished, the 
angular velocity of the greater augmented ; whereas both planets ad- 
vance in 1837 towards their aphelions in the latter half of the semi- 
orbits, but differ slid about a quadrant in length ; their s| lot-producing 
effect culminates ; they exercise the hast pressure, the least repulsion, 
- "lie interior sun. In 1851 Saturn was tiu" from its perihelion, ad- 
;ing towards it; beyond -18 3 its effect diminishes, the spot-produc- 
effect of Jupiter still advancing to its aphelion. In 1862 Saturn 
bo 82° from its perihelion (in I*a7-.:>.S the time of the two peri- 
helions pretty nearly coincides), advancing to its aphelion, and the 
pi avimiim will he delayed till near that time. There is hero a coin- 
cidence with the aphelion of Jupiter, but the maximum is in itself 
small. The next period, 1W74, is brought down to 1872. 

A relation between the "spots" and the oscillations of magnets is 
suspected ; — it must exist. The planets must influence the magnet- 
ism. The effect from Jupiter on the earth must be large, as the latter, 
twelve times revolving, passes at one lime between the sun and that 
planet in its perihelion, and then in its aphelion. The earth is now 

sssed, now elated, — its envelope now expanded, now condensed, — 
,ween these tiro rotating balls, magnets, or voltaic piles, or weights, 
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RAIN FOLLOWING THE DISOHABGE OF ORDNANCE. 

Mr. J. C. Lewis communicates the following note to the National 
Iiil.-lliijui-irrr, oo llie above subject: — 

"In October, 1825, I took note of a very copious rain that immedi- 
ately followed tlic discharge of ordnance during the celebration of 
l.lie niceting of tin.' water." of Lake Eric ami (.lie Hudson, upoii the 
completion of the Erie Canal ; and in 1841 I published my continued 
observations on the subject, which, to my mind, fully established the 
fact that the discharge of heavy artillery at contiguous points produces 
such a concussion that the vapor colfecta and fulls generally in un- 
usual quantities the same day or the day following. 

"The early battles of the late war between t)ie"French, Sardinians, 
and Austrian;!, were s.uci ceded by such copious rains that even small 
rivers were not fordable ; and during the great battle of Boffinjna a 
storm arose of such fierceness that for.the time the conflict ceased. 
In the month of July the armies on the upper Potomac fought four 
different battles on as many days, and there were extensive rains be- 
fore the close of each day. July 21st, the great battle of Bull Run, 
Virginia, was fought, and" nest day (2'iil) the rain was copious all day, 
and far into the night." 

Omit lluin-Jhtt in 0/iiu. — 'Mr. S. B, McJiillan, in a communica- 
tion to SMimau's Journal, gives an account of a very remarkable fall 
of rain which took plm-i 1 in Ohio, August l-2th. ISC], extending fiver 
at least a hundred square miles. The total amount that fell in eleven 
hours was 8.01 inches, and of this quantity J. 23 fell in four and a half 
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GEOGEAPBICAL DISCOVERT AND INVESTIGATION IN 1801. 

The year 18H1 opened with the most brilliant prospects for geo- 
graphical discoveries. The scientific men, both of England and 
America, expected that in its course some unknown parts of the 
earth would be explored, and several important problems solved. 
Two expeditions, one from Swollen ami the other from the United 
States, were fitted out to go in quest of the .North Pole; live different 
parties, in as tnanv different directions, wore, searching for the sources 
of the Nile ; a bold project to traverse China and Thibet westward, 
from the Yellow Sea to tho Himalayas, seemed near its execution; 
and Australia was to be explored by two expeditious, following differ- 
ent routes, from the southern to the northern coast. But all these 
schemes have failed, more, or less signally; scientific travel has been 
almost everywhere untortunato ; an evil star seems to have reigned; 
and the year is to be remembered, not for its accomplishments, but 
for its disappointments. 

Simitsk Polar JCj-jmlii/o'i. — A Polar expedition, under Prof. Tor- 
ell, equipped on a magnificent scale, chiefly by the Swedish Govern- 
ment, and composed of eminent Swedish and Danish naturalists, and 
of students from Upsal and other universities, sailed from Tromsoe on 
May 9, 1861, reached a bay on the north of Spitsbergen, lingered 
there, and advanced no further. The ships were Mocked up by the 
ice, and an attempt to proceed by sledges soon brought them to an 
open sea. There was ice enough to repulse the ship-, and sea enough 
to slop the dogs. The experience of Tore 11 demonstrates that though 
sledge excursions may be available on the American side of Green- 
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_ designed for the purpose. 
Hayes's Arctic Expedition. — The Polar expedition, tinder Dr. Hayes 
(the companion, of Br. Kane), which left the Dinted Slates early in 
18G0, with a hope of penetrating, through Smith's Straits and Ken- 
nedy's Channel, to an open eiremnpolrir sea, returned October, 1861, 
after an absence of fifteen months. The expedition, so far as its main 
object was concerned, — namely, the determination of the question of 
an open Polar Sea, — was a failure. The ice prevented Dr. Hayes 
from penetrating with his vessel as far north as he intended, and he 
was obliged to make Ids winter quarters in a bight at the head of 
Hartstein Bay, which be named Port Foulke. His explorations dnr- 
; the winter were delayed by the loss of bis dogs by disease, and 
\ Sontag, the astronomer, was frozen to dcaili ■wVia.W ■yivw^ wskS&i." 
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ward with Hans, the Esquimaux of the Kane expedition, in «mh -1. uf 
Esquimaux from whom to purchase dogs. In March, 1861, a sledge 
expedition nnrthwanl, up Kennedy's Channel, lias undertaken, which 
went as far north as 81" 35', a latitude wliii.li is said to have been be- 
fore reached only by Parry, in 1827-28. On the coldest day ex- 
perienced the thermometer fell to <is° below zero. Rensselaer Har- 
bor, Dr. Kane's winter quarters, was visited, but no trace of Ills 
abandoned vessel, the Advance, was discovered. Although thus 
early in the season (March), the ice in Kennedy's Channel was 
everywhere much decayed and midlife, and in some places was en- 
— -"--j pool a floek of water-fowl was dis- 
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The chief result? of this expedition mar be summed up as follows: — - 

the completion of the survey of Smith's Sound; the discovery of a 

r channel at the westward of Smith's Strait ; (be determination of 

magnetic dip, and of the declination at many points wilbin the 

'ic circle ; survey s of glaciers, by which their rate of movement is 

irmiued; pendulum experiments, etc. etc. 

A Central Asiatic fCr/ii-iJititin, projected by Capt. Blakiston of the 

British Army, and starling from Shanghae, China, has also proved a 

'"'■>. Instead of penetrating from the east to the headlands of the 

ami the Ganges, ret.raci ng the steps of tin; Abbe Hue, and ad- 

ig beyond the holy city of Lamaism, Capt. Blakiston found 

.( unable, on account of the rebellion, to reach even the western 

idary of China proper, and returned to Shanghae, alter an ab- 

e of fife months. 

.liisfi-iiliiiii ICx/ii-ililkm. — In Australia, an expedition lor exploring 

ie interior of this isl ami-continent, led by Mr. 0'IIara Burke, and 
which li-l't Melbourne August, isijn, has resulted most disastrously, 
Mr. Burke and many of his party died from starvation and exposure, 
and the few who returned endured the greatest sull'crings. 

In addition to these unfortunate enterprises, tho several expedi- 
tions for exploring the Upper Nile, projected Or under way at Ilia 
commencement of the year, have all returned without being able to 
penetrate the country as fir as (lie limit, attained to by previous ex- 
plorers. Dr. Livingston, in Central Africa, when last heard from, had 
also been unable to add anytliing of moment to his earlier discoveries. 
Within the last few years, moreover, seven African explorers have 
found their graves in the inhospitable regions of that country. 

But the year has not been altogether disastrous to geographical 
explorers. An Australia expedition, tinder the command of John 
McDouall Stuart, has achieved a measure of success in exploring the 
unknown districts of this country. With Ins companions and thirteen 
horses, Mr. Stuart left South Australia, Tat. 2!t° 35', in March, 18B0, 
with the intent of crossing the continent, from coast to coast. As he 

E weeded toward the interior, instead of meeting with an arid desert, 
e found a well-watered country, cut up by numerous rivers and 
creeks, and covered with an abundance of grass and scrub. By the 
middle of June the party were in tlie geographical centre of the 
iiid-eontinent. Beyond this they began lo encounter difficulties. 
~ soil became sandy, water was scarce, and, instead of following a 
west course, they were o\A\g<»\ \,<i t\trvj toraKwtait xo \lufe eust, in 
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direction of the Gulf of Carpentaria. At lost tlicy arrived in 
' of a chain of mountains which appeared to lie composed of 
__us rocks, giving evidence of (he existence of mineral ivi-altli. 

re they met a large party of natives, who resisted all attempts at a 

■ley, and greeted ihe hapless explorers with showers of boomerang, 
'hey were compelled lo return, and reached their starting point in 
September, having travelled Ibo thousand three hundred miles in six 
mouths and two days. Their furthest point was two hundred and 
fifty mites south-west of the (lull' of ( 'arpentaria, in the extreme north. 
Had they therefore been allowed to proceed a few days longer, they 
would have reached the northern coast of Australia, and have fully 
accomplished their object. 

Admiral Hope, fit' the llriiish Navy, lias succeeded in ascending the 
great river of China, Yaug-tse, to a distance of five hundred and 
seventy nautical miles from its mouth, without any accident; and it 
was stated that it was navigable for a. hundred and ti fry- seven miles 
further up, making in all seven hundred and twenty -seven nautical, 
or about eight hundred and forty-two statute, miles from the sea. 
The Yang-tie, there lbn\ although it lie, in |M>int of navigation, neither 
the Mississippi nor the St. Lawrence, far excels the Canons, the Rhine, 
and the Danube; — is, indeed, the finest navigable river in the Old 
World. 

A party of French nllircrs hare succeeded, during the year, in 
: -~ the Great Sahara Desert, and visiting the sources of the 

„ambia and Senegal. 

A Dutch party has lately made a partial exploration of New 
-Uinea. On the western coast they found a group of six islands, the 
largest of which, Salo Adi, is twenty-live miles long, and live broad. 
They entered the great I'apnan island, near l lie spot where the river 
Karufa empties into the sea. This si ream ri>cs in ilie mountain range 
nearest the coast, flows through alluvial soil covered with jungle, and 
discharges its waters by five mouths. The portion of the island vis- 
ited is descrilied as a level plain, from which rises, towards the north- 
east of the Karufa mouth, a chain of mountains two thousand feet 
high. To the west is a second range of limestone hills, through a 
break in which a sharp and lofty peak was discovered, having the 
appearauee of a volcano. A dark green forest overspreads the whole 

Mr. David Forbes, a Scotch geologist, has been engaged for somo 
years in a geological exploration of Bolivia and Southern Peru. He 
states that the remarkable saline plains of that portion of South 
America extend through the rainless regions: for a distance of fiva 
hundred and fifty miles, yielding prodigious quantities of nitrate of 
soda, and considerable deposits or' borate ol lime. One hundred thou- 
sand square miles of t lie great chain ot the Cordilleras are now known 
t»consist of silurian rocks, and to contain fossils to a height ot" twenty 
thousand feet. 

Xalural Gf<iijrfipli!rnl CIkimj?*. — Attention has recently been 
drawn to certain important ge.igi-a plural changes which are in the 
process of accomplishment in Western Asia. The Sea of Azof, the 
outlet of the commerce of' the Don, is rapidly becoming a vast and 
impenetrable marsh. Between two ii\wkvat«vi«taVs, OuiWjAiw'a -yaaKa, 
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apart, its depth has diminished eleven feet; and the prediction i 
Btnbo wn yet l>e accomplished, that some time both the Sea of Azi 
and the Black Sea will become a iraatc tract of intermingled lain 
and morasses. The largest river of Central Asia, the Oxus. aceor 

ing to the minniii s testimony of ancient author?, rolled 

iulo the Caspian Sea. In modern time? it has emptied into the S< 
of Aral, But it seems to be. aliout to resume its ancient channel 
the Caspian. — an event which would revolutionise the i onditiims > 
commerce between Europe and Asia. The Oxus would then recov 
its renown as a great highway of nations. The Euphrates also 
leaving its ancient lied from a point above Eillah, and taking 
westerly course. Year by year the new channel receives i 
proportion of its waters ; the stream that adheres to the old chai 
has already ceased to produce the inundations which, like those oft 
Nile, can alone fertilize its borders ; the country adjacent to t 
ruins of Babylon begins to wear the aspect of hopeless aridity; a 
the ancient capital of Semiramis and Nebuchadnezzar will soon ma 
tin- 1 1 hi iv (if a desert. Nor dues the river promise to fertilize a m 
district, but loses itself in the innumerable lakes and marshes 
extend to the Persian Gulf. 

OPENING OF A TOMB AT THEBES. 

The London Literary Gnzr.tte publishes a description of the recen 
opening of a tomb in the vicinity of Thebes, Egypt, by a party o 
English gentlemen engaged in explorations, which possesses some DC 
enliar features <>f iiovcii.y and interest. The preliminary part of t 
description is taken up with an account of the locality and matho 
of exploration followed; tin- disappointment experienced in tindin 
that nearly all the tombs, bud open by tedious and expensive excai 
tion in the side of a valley, had been previously opened and ransack., 
and the final discovery of a tomb which had escaped previous visi 
tion. Subsequent, it vents, however, showed that even this tomb h 
not remained in possession of its original occupants, but had be 
taken po-sc-si. >ii of by an Ki'vjiiian ul' rank, lie longing to some mil 
later dynasty, who was now in turn disturbed by the present ( 
plorers. 

The entrance to the tomb, which was walled op with stones l| 
in cement, having been broken into, a rock-cut hall and winding tun 
Del were revealed. The last, descended to a depth of twenty feet it 
the heart of the rock, its sides at the termination being pierced w 
doorways leading to chambers. At this point we take up the nar 
tion as detailed by one of the explorers: — 

Beginning with tin- chamber opening to the north, I shall d 
it as N.j. I, distinguishing the others as Nos. 2, 3, and < 
tion of east, south, and wast. 

No. 1, being not quite ten feet long, and five feet sis inches i 
breadth, was little mure than large enough to aecommodato its 
testa, Side by aide on the floor, and almost in contact, there w 
heavy and rather ill-finished mummy ease, painted in white and blue 
of the usual form, shaped like the swathed body, nnd a plain, un 
""" 'tiled deal shell or bos, do* eta&eA ai. ft* tsmusw O^ U\a breas 
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]' tin: former a wreath of leaves was [.wined, anil above the feet 
here rested I In: I iny bodies tit' 1 wo very young children, covered only 
by a few folds of simple bandages, the outer rolls of which encircled 
them together. Tin- hitter also lion; a similar but a heavier hurdeii, 
tlio mumiiiy of a full-grown man cart fully swathed, the exterior cloth 
being painted to represent the lineaments of the lace, the hands, and 
the feet, with a line of hieroglyphics from the neck down the front to 
the extremities. 

The bos, which was merely the simplest form of a deal coffin, con- 
tained an nndecorated mummy; ami the large case, its neighbor, 
enclosed two, one the body of a man, (be other of a young girl, accom- 
panied by two bracelets of I ironic- or eoppur, two coarse anklets of 
iron, and an ear-ring of something very like the same metal, wkitcd 
or silvered. 

The prominent feature connected with this burial was the slight 
degree of trouble that had been expended to prepare the miimtny- 
case for its later occupants. It bad undoubted)) been constructed 
for a very different tenant — for a tenant ot' much earlier time, and 
probably bad held the remains of one of the first owners of this tomb ; 
but whether it had been thus procured on the spot where it was 
again employed, or not, the method of' appropriation had been very 
summary. For the iid, which showed marks of having once been 
violently wrenched oil', was only laid loosely On, the fractured slips 
or tongues of wood which had originally secured it not having been 
restored to efficiency, while they were in some eases completely 
broken away. Nor could this be e\p];iincd by assuming, with refer- 
ence to the presence of I wo bodies, that the colli u had lirst been de- 
posited with one, and >ul .-•■■ qiUTir. I y, as. a inanili'Stilion, even in death, 
of earthly affection, opened to receive the oilier, that of the young 
girl, which was uppermost ; for, besides the evidence of rough usage, 
it was plain that the ease was made having reference lo a mummy of 
different dimensions from either of those within it, and intended to be 
differently disposed. The corroborative analogy of other facta ob- 
served in the tomb likewise went 10 prove that hero was an instance 
of appropriation u:mv n markablt than those occasionally met with, 
from its improvised and certainly undisguised character. 

Chamber No. 2 was closed by a wooden door, and contained one 
large coffin, of the plain, uninteresting type, constructed with square 
pillars at the corners, one long panel in either side, and a semi-cu'eu- 
In this instance, a hieratic inscription on the end was a 
liarity. 

, being ten feet four inches by nine feci seven 
inches, afforded ample apace fur the three similar mummy cases which 

In chamber No. 4 stood a massive sarcophagus, of the dark granite 
of Assouan, quite unpolished, and chiselled no more than was neces- 
sary to bring it into shape. Immediately in front of it, and protrud- 
ing into the shaft, lay some of the appliances which had doubtless 
been used to move the cumbrous mass ; and the presence of the old 
workers was singularly recalled, even here in the depths of the grave, 
by rollers anil planks, which they had left, on the. spot where their 
mechanical ingenuity had employed vAyuui. tW vjvm&s., 'u»i,-«>ei. | a 
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another proof of I In. 1 reckless disregard with which the older occu- 

fanls of the tomb bad been treated; for they were the sides 
roken mummy-citses, covered witli hieroglyphic groups ii 
which I have mot. with on eollins of tlio period of the eighteenth, 
nineteen tb, and other dynasties ■.!' I he revived empire. 

Likewise at the door of this vault, but in the shaft rather that 
within it, lay a tub, cylindrical jar, inscribed near the neck with I 
short line of hieratic, and nearly filled with the fruit of the Dt 
l>;iliii. Several more nuts of tliT== tree were also strewed about, a 
they were very frequent accompaniments <>t'> lie- Egyptian dead. 

At tlie head of the aarcophagua four curious objects were carefully 
disposed: a figure about, sixteen inches long, internally ibnnod o 
reed- and linen, and swathed in imitation of a bull, like those from 
Memphis; a lnunuuied ibia ; a spirited copy of a, small hawk on I 
pedestal, rather decayed, but apparently constructed of folds of 
linen eloth gammed together, and an oblate ball of bitumen from 
three to four inches in diameter. The first waa evidently designee 
to represent, or had reference to, Apis, or perhaps rather to Muevis, 
whose worship waa celebrated at the neighboring Ilermoutliea (Er- 
meutj. The ibis was the emblem of Thoth, the hawk of Horu 
both of them deities whose attributes were of striking import to 
departed spirit. And in the hall of bitumen waa imbedded a eo 
snake, likewise a symbol of marked significance in connection with the 
f uiu re. 

The inner end of chamber No. 4 communicated with another, No. 
5, which contained one more pillared mummy ease, with a festoon of 
crumbling evergreens resting upon it. At the farthest c< 
vault was the entrance to yet another, on a slightly lower level, and 
■hips and rubbish, among which v 






nearly filled with 
traces of sepulchral 
nean gallery, whose 
through Nos. 'i and 



This was the limit of the Hubtern 
length from the end of this chamber, 
the shaft, and on to the end of No. 2, 
i fifty-six feet. The hcighi of the v. mils was within two or three 
inehes of five feet, and their roofs were encrusted with dcpendenl 
urystals of salt. 

Such were the deep recesses of the tomb, such the method in which 
the dead had been left to their rest, as every object probably re- 
mained in precisely the position it had occupied when the funeral 
rites were performed oi er i he last who had "gone down into this pi 
For had its gloomy silence been ever broken by explorers during any 
of the subsequent cell Juries (hrmigli whose lull*; curse treasure-seek- 
ing has more or less vigorously flourished, it would not be conceiva- 
ble that the mummy-cases should stand intact, and particularly that 
an imposing receptacle like the sarcophagus, so well calculated to 
excite the hopes of cupidity, shoidd be permitted to retain, unat- 
tended, the mystery of its interior. But. the time had come when 
those who had reposed so long were to be disturbed in turn, although 
there were no successors to he established, as they had been, in the 
places of which the occupants were to be dispossessed. The tunnel 
above and the vaults beneath were I'uilv lighted up, the grim corri- 
dors resounded with the song of a selected baud of brawny fellaheen 
they pulled at the hoUt'iug roc^s, a.ui V\it u\A \xnsmi, m-acted over 
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the shaft, once more bore tha unanticipated weight of the coffins 
which they had helped to lower to a home that might almost liavo 
boon deemed as permanent as the duration of time itself. 

The size and weight, of the granite sarcophagus would have ren- 
dered it extremely difficult of removal from its site, had that been 
desirable or necessary ; but eierv purpose was answered by subjecting 
it to examination where it stood. The solid cover, freed from the 
cement with which the joint was seamed, was easily raised from the 
bed, on winch it simply rested, without any of the contrivances, for 
fastening it down that sometimes are seen to have formed part of 
similar relies. And then the subject of all this care was disclosed, 
surrounded by yet another precaution fur its security. Under, above 
and around the mummy, the whole sarcophagus was filled with bitu- 
men, which had been poured in hot, forming a compact mass, adher- 
ing at all points with such tenacity as to require the most patient 
labor for its liberation from the body. 

At length, however, the object was safely attained, and subse- 
quently, in the upper air, the crude encrustation of bitumen peeled 
readily away from the onlcr wrappings of the mummy. 

At a very early stage of the process the bright glitter of the leaf 
of a golden chaplet aroused to the wildest pitch [he extravagant spec- 



treasure was whispered about, and, as many of the people i 

iieigliliiji'inv i illages had I )i looking forward with great interest and 

absurd anticipations for I lie final result of this particular excavation, 
u marvellous report, magnifying as it spread, found willing ears, and 
in an incredibly short time pervaded the whole district, fur miles on 
either side. The story is now, probably, a li\ed tradition, anil it might 
be attempted in vain to shake the established belief that I procured a 
profuse amount of gold and jewels of dazzling value. 

And this was what gave origin and color to the fable. The head 
of the mummy was cased by a gilt mask, outside of which, around 
the temples, a circlet reposed. It consisted of a ring of copper thickly 

filt, the diameter of whose metal was nearly halt' an inch, and twelve 
ay leaves, in thin gold, were attached lo it by their pliant stalka. 
In tins maimer the. head of the mummy was adorned, and the outer 
cloth covering of the rest of the body was painted in colors, designed 
in a diagonal pattern- 
Beneath this outer cloth were a great number of folds of plain (un- 
paintedj cloth, which were so saturated with bitumen and pungent 
gums as to lorni one concrete and almost homogeneous mass with the 
body which they encased. Imbedded among them it was difficult to 
detect a small thin plate of gold in the shape of a winged scarabaaus, 
and several pieces of vitreous composition, portions of emblems which 
, had been studded in the bitumen af'e-r a will-known fashion, better 
illustrated in the ease of anuther mummy to which 1 shall subsequently 
allude. From the usual position on the left side, a fine if not targe 
roll of hieratic papyrus was recovered, without, fortunately, suffering 
any injury. 1 could not venture to attempt opening it here, as the 
application of I he necessary aids by ingenious hands will be requisite ; 
but one comer gives evidence of its VieVeg, iViviaVtaXs.'l wi *^>w%, V*&ia 



Hit' figure disclosed is of a character, I fear, to indicate (hat the docu- 
ment is amply of' the usual el<«K, a copy of some portion of the ritual. 

Tin' hearer of (.lie scroll was a man of mature years, with features 
strongly marked as far as the cerements permitted their characteris- 
tics to be discerned. The skin of the upper part of the body had 
been gilt with thick gold leaf ; and the arms, which ivetv mlled sep- 
arately, but only by a single bandage, were brought down by the 
sides, with the hands resting under (lie thighs. 

All the other mommies in the pillared cases were laid in the same 
altitude, ami the upper portions of several of them were likewise gilt. 
With one, also, there was another hieratic papyrus, but of inferior 
material, execution, and sine. Another was decorated with a pit 
mask ; and another, being a haiid-fonie specimen of I lie style of orna- 
menting externally with small objects, in the manner which to some 
extent prevailed on all, I propose to remove untouched. In this 
Instance the compact bitiiminized cloth Iscgau to occur beneath not 
more than two outer layers of the ordinary linen, anil here, on the 
black ground, the figures were inlaid. First there was a blue- winded 
searabams on the throat; then a small winged globe of thin gold; 
lower still, on the breast, another larger agathodaemou, with more 
distended wings, also in gold; and beneath, aunt her thin plate of the 
same metal, representing Amilns bending over the deceased. Over 
the spot of the ventral incision, on the left side, were the four genii 
of Amenti, composed of what might lie termed u mosaic of variegated 
pieces of vitreous composition; and two crowned hanks of Hums, 
of the same material, were imbedded one on each shoulder. 

The history of the sepulchre whoso details I have thus attempted 
to describe, may, with no great difficulty, be surmised. Most ot the 
painted tombs in its vicinity, in the same hill, date from the older 
dynasties of the revived empire, and there is every reason to believe 
that it also had been excavated and used at a period quite as early. 
Indeed, the tomb immediately adjoining, whose door I discovered 
first in the same area, which must, to all appearance, have been cut 
with equal reference to both, was sealed with the cartouch of Amu- 
noph III., of the eighteenth dynasty, and, in all reasonable probabil- 
ity, this indicator of age may be iairly held as of common application 
to the two. Nor would iliis conclusion be otherwise than counte- 
nanced by the style of munimilieatioii aod decoration of the rilled 
bodies and coffitis louud in the built-up chambers above, and in vault 
JJo. 1 below. 

Whether the original occupants were allowed to sleep on in peace 
until the time of the last appropriation, or whether their right of 
property had been occasionally infringed in the interval, or them- 
selves, and others also, in turn, displaced, according to a not unusual 
practice for adding to ' he priestly ravennes, can only be conjectured. 
But twelve or perhaps thirteen hundred years must have elapsed 
before possession was so rudely taken, and the ion able and final i inno- 
vation accomplished which left the place in the condition in which I 
found it. Then, probably a century or so bclbre our era, a nuiiph'ln 
Bud radical change was elfecled. The older mummies ivi-re, as we 
have iseeiv, spoiled ami ejected, and their home usurped uinid circiun- 
Ma/iccs whieh cannot but excite Bur^vise, 
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i style of mummification, ami other accessories of burial, all 
ndicate the age of the later deposit as that of the close of the 1'tole- 
,uai;- rule. As regards the connection between the persons who in 
this tomb were so closely associated in death, tin-re is no difficulty Id 
supposing the occupants o!' lite sarcophagus and of the lice pillared 
cases to have been related by family lies; but between the former 
and the man, for instance, who had no more handsome coffin than 
the plain box like a work-house shell, there appears a broad line of 
separation; nor decs it. seem that, their juxtaposition can be easily 
accounted for, except l>y sunn: surli supposition as the dependence of 
the one ii|iou the other, or upon some former member of his house. 
That the chief of the group in the granite sarcophagus wm the last 
deposited is highly probable. The planks and rollers, even a chip 
of coarse pottery, holding the ri.-sii.lue of the n un-nt which had been 
used tn fasten down the lid, till l.-l't h ing upon the spot, would almost 
indicate that no future preparations had been made lor another body j 
otherwise, these would, in all likelihood, have been removed, Hav- 
ing witnessed vicissitudes like these, changes still more uneoutoin- 
plated by the old designers await this sc]>ulehre. For full three 
thousand years it has been dedicated to tin- departed. It will now 
begin a new episode us a dwelling for the living. Two days had not 
elapsed from if- opening, when its po-scssinu was sought ii.it- by the 
Ai-abs, and operations commenced for eon vet-ling it into a habitation. 
In its chambers, hereafter, degraded generations shall be born and 
die content with a shelter almost among the. bones of, it may be, Ha 
distant ancestors. 

THE LAND OF BASH AN. 

At a recent meeting of ihe Royal Asiatic Society, the secretary 
road a paper communicated by Cyril (.'. Graham, Esq., which accom- 
panied a number of aie-ii-nt. inscriptions, in an imileciplicrcd ulpbabct, 
whieb be had ibund in the great desert laud, left blank upon our 
maps, east of the Haurau, which was known to the Hebrews as the 
Lantl of Baskan. Mr. Grahain, being in Damascus last year, bad 
been animated with a desire. In pi -net rate t" ihe East by I lie sight of 
the mountains visible in the distance from tin- high ground about the 
city. Those mountaius were known to lead to [he extensive rocky 
region called El-Safah, near which the Arabs had reported there wcro 
to be seen many ruins of ancient cities, — a region similar in its fea- 
tures to the El-Lcjah, in the llaurau. lie set ettt upon the expedi- 
tion in the month of September ; and was lucky enough to make an 
agreement with the (lliias Iribi- of Arabs in the most eastern part 
of the Hauran (the limit of European exploration in that quarter), 
to accompany him to the regions he wished to visit. Soon after the 
parly bad quitted the llaurau, they entered upon a plain covered 
with basaltic rocks, King loose on the ground, but so closely packed 
that it was with the in most tlilliculty the camels could pick their way. 
This stony tract, which extends from east to west a distance of live 
days' journey, anil from north to south two days', is called by the 
Arabs, El-kharrali. Within it is the district called Es-Safah, a Vol- 
canic region, which be describes by conceiving j quantity of molten 
matter confined in a vessel, stirred nv, \i-j a, ^uvteAA iv;,cvlV,«ci&.4bkk> 
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allowed to cool suddenly. It resembles the district El-Lejah ir 
Ilauran. The (Erection of the Sarah is nearly north anil south. 
There is not a single tree on its surface ; but a chain of hills of forty 
miles in length runs t.hi-ouyli it, nearly in tin) same direction, i 
slightly to the north-west. Mr. Graham did not venture t 
thia " volcanic island," but he coasted ii towards the south, and passed 
it on that side to the western plain, to seek for the ruined cities of 
which he had heard. Soon after, his attention was attracted by a 
large Stone, having an iiin!-ri|>1iu!i upon it, in an unknown character, 
which he carefully copied, lie began then to imagine that the stones 
he had found had" been set up to mark the distance from some impor- 
tant town ; that, in fact, they were mile-stones. While roller ting 
upon this fact, he came suddenly upon a ruined town, built of white 
si one, of a kind of whii-h no specimens whatever were seen by him on 
the plain, the whole of which consisted of a dark-colored lava. Four 
similar towns exist around the Safah, but in none could he find any 
inscriptions, though many curious and rude sculptures were lying 
about. From this place Mr. Graham continued to proceed a few 
days' journey further westward ; and in several plains he found small 
areas of three hundred or four hundred yards in circumference, in 
which almost every stone had upon it the rude representation of 
camels, gazelles, apis, horses, horsemen, etc., always accompanied by 
inscriptions. Of these about twenty were laid upon the society's 
tabic Many of them were from a wa/li called E)-Nemareh, south- 
east of the Safah, where there were many thousands of inscribed 
stones. Others were taken from another utadi (briber to the east, 
called Warran. It was on (bis spot I Imt a singular relic of red 
or of a very compact kind of pottery, was found. The relie is 
of baton, of about eighteen inches in length, and perfectly smooth. 
The inscription* copied were in a wry siniill proportion to '' 
numbers scattered about; but the fear of the Arabs of their enemies, 
the Anezi, who were in the neighborhood, and the want of wal 
prevented a longer stay in the place. The Arabs had no traditions 
ganling there inscriptions, or the people who had executed them, but 
they agreed I hat all this inhabitants had been driven away by Tamer- 
lane I The inscriplious are in a rude character, which has analogies 
with the oldest Greek and Phirnician alphabets ; and it is not imp " ' 
lile that they may have been old enough for a time when the 
alphabets were nearer to the one original than we find in any other 
case. No serious attempt has yet been made, to read them; but 
should they be either in Greek or Hebrew, no great difficulty is appre- 
hended in doing it. Some read from right to left, and others fii — 
left to right. They are, unfortunately, very short. 

OPENING OP A TOMB OP THE ANCIENT ETEUSCAN9. 

The following is a description of the opening of a subterranean 
tomb of the dale of (be Etruscans, recently discovered near the site 
of the ancient Vulsino, and about five miles from the present tc 
of Bolsena: — 

"About eleven metres from tb> 
'/'/,,i.. a It (.(one, but so ilispWeei ii 
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? one had entered it. The tomb measured about four metres 
1 was about two and onodialf metres liigh. On the left 
was found a colossal urn of basalt, (his enormous lid of which, on 
the point eorrespi.ini ting lo the face of the dead, had a, large opening 
closed is i ill a stone (.it' ,-innlnr character. Tlie disarrangement of the 
lx>nes shows that tlie objects of value had been already abstracted. 
Facing this, ami within a small tell, an urn was found, about a metre 
in length, full of burnt bones. The lid, however, had been re- 
moved. Many bronze vases, upset and scattered about the tomb, left 
no doubt of the noble rank of tho person to whom they belonged. 
These consisted of two largo vases, of a singular oggdbrm, cut in the 
middle with a (luted pedestal, and 'listclli,' and 'ovoli,' of an elegant 
Btylc. Thov rest on a square base, and have llutcd handles, which 
are attached in one of (hem l.u four boarded human heads; and in the 
other only one handle was found, with female figures, with long hair 
descending behind the ears. The ornamenis are of ihe most minuto 
description, iu imitation of pearls. There were found also two large 
vases o!' the kind called secchie. One of them hail handles on one 
.siili', with tin' head of 1 ie miles covered with the skin of a lion, whoso 
mane adorned tho cheeks, and whose paws were united beneath the 
chin. On the side whence issued the water there is also a Baccha- 
nalian masque, with the front adorned with ivvdeaves. The beard 
served as a spout, and lieneath this was a bearded man's head. Three 
jugs described as ' masiterni,' with saucers beneath them, ornamented 
With a llutcd handle, and fashioned at the juncture after the manner 
of shells; — two small 'sccchic,' the handles of which have on one 
side the head of a wulf, the hover lip of which served to pour out tho 
liquid, and on the other the head of Sileir.is ; two strainers for 
liquids; si\ small vases with handles; a small mystic glass, which, on 
the concave side, has two figures, and preserves ilic primitive, gilding, 
— and other vases reduced to fragments by the lirst excavator. On 
each there is an Etruscan inscription. The objects just d. 'scribed are 
in a remarkable state of preservation, both as regards the exterior 
and tho interior." — London Alkeiueum. 

THE MAPSOLEITM. 

An important collection of architectural and sculptural remains, 
excavated by Mr. Nouton (English consul at, Mitylene) on the site ' 
of tho Mausoleum, have been added during the last year to tho Brit- 
ish Museum. This monument, of which the site was first positively 
identified be Mr. Kcuom, was erected by Artemisia, Queen of Caria 
to her deceased hn-b-iie I, Mausulus, about B. ('. :j .")<}. It was esteemed 
by the ancients one of I he seven wonders of the world, and is recorded 
to have been embellished by tho sculptural skill of Scopas, Timo- 
theus, Brynxis, Leorhnres, and Pythis. 

The remains of the Mausoleum thus far discovered and brought to 
England consist of — 

Five marble fragments, forming, whim united, the principal portion 
of a colossal horse." supposed tn have belonged to the Quadriga, sculp- 
tured by Pythis, mi the summit of the pyramid sunimu tiling the build- 
ing, tin the head of the horse remain, \\vwv^\\ wravv'^ViVxivKeJaiKA, 
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tin; bronze head-stall and bridle, which are believed to bo tlie first 
examples discovered in modern times of a mcthoil of decoration ha- 
hiiunlly employed by the ancients. 

The body of a horse, rearing, and ridden by a figure in Asiatic 
costume, of which the upper partis lost. 

A colossal mate statue, draped, and erect, discovered in numerous 
fragments, which, having been now rejoined, present, with the excep- 
tion Dl' I Ii>.: arms, a nearly complete figure. Tin: head exhibits a por- 
trait conjectured, with some probability, to be that of Mausolns. 

Aooloasal female figure, also draped and erect, without the head, 
hands, and left fee t, but otherwise in fair preservation, though, like 
flic: preceding, disci ivered in fragments. 

A ciilu.^al icinalc Torso, draped and seated, much mutilated both 
in the extremities and surface. 

A standing linn, of which the legs only are wanting, in fine pres- 
ervation, and exhibiting the remains of paint inside the mouth. 

Tortious of at least seven other similar lions, more or less muti- 
lated, the fore-parts of sum,-; of them having been in the Middle Ages 
removed and built into the walls of the castle at Ijndrum, from which 
I In v have now hern obtained by the permission of the Porte. 

Four slabs, and several fragments of slabs, from a frieze of the 
building, representing in liijpi relief an Amaznnomachia. They 
form part of the same series as the slabs removed in 1840 from the 
walla of the castle, and presented by Lord Stratford dc Kedcliffo to 
the British Museum; they are, however, generally in better preser- 
vation than thorn Blabs, 

The M-hi>le "f these sculptures are executed in a style inferior 
only to that of Phidias, and form the most valuable representation 
yet discovered of the I i reek school of (lie fourth century B. C. 

The architectural remains of the Mausoleum, which accompanied 
the sculptures, include part of an architrave, a capital, base, and part 
of the abaft of a column, all of the Ionic order, and on a large scale. 

Togethor with these is an extensive- collection of marble fragments, 
architectural and sculptural, evidently from llie same great monu- 
ment, but of which the connecting links arc still uuiliscovercd, 

INTERESTING. EGYPTIAN ABC BIOLOGICAL DISCOVERY. 

The following ai ml of an interesting discover v of a fragment of 

one of the " Orations of II; peri.lcs," l.\ Mr. Harris, the well-known 
Oriental scholar, is derived from the London Alhenwvm: — 

Iu the winter of 18-17 Mr. Harris was sitting in his boat, under the 
shade of the well-known sycamore, on the western bank of the Nile, 
at Thebes, ready to start for Nubia, when an Arab brought him a 
-ras roll, which he ventured to open sufficiently to 
■as written in the Greek language, and which he 
ceeding further on his journey. Upon his return 
>re circumstances were more favorable to the diffi- 
cult operation of unrolling a fragile papyrus, he discovered that he 
possessed a fragment of the oration of Hype rides against Demos- 
thenes, in the matter of I la.t'pahis, and also a very small fragment of 
another oration, (lie whole, wiaium. ™ exUeoiubj le.13.blu characters, 
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a form or fashion which those learned in Greek MSS. eon- 
d be of the time of the Ptolemies. With these interesting 
fragments of orations of an orator so celebrated as Hyperides, of 
whoso works nothing is extant but a few quotations in other Greek 
writers, he embarked tor England, Upon his arrival here he sub- 
mitted the. previous relies to the inspection of the Council and mem- 
bers of the Royal Society of Literature, who were unanimous in their 
judgment as to the importance and genuineness of the MS.; and Mr. 
Harris immediately set to work, and with his own hand made a litho- 
graphic fae-simle of eaeli piece. Of this performance a few copies 
were printed and distributed among the saoans of Europe, — and 
Mr. Harris returned In Alexandria, whence In- has made more than 
one journey to Thebes in ihe hope of discovering some other portion 
of the volume, of which bo already had a part. In the same year 
(18*7) another English gentleman, Mr. Joseph Arden, of London, 
bought at Thebes a papyrus, which he likewise brought to England. 
Induced by the success of Mr. Harris, Mr, Arden submitted his roll 
to the skilful and experienced hands of Mr. Hogarth ; and upon tho 
"•"■"vpletion of the operation of unrolling, the MS. was discovered tr 



bo the terminating portion of the very same volume of which Mr. 
Harris had bought a fragment of the former part in the very same 
year, and probably of the very same Arabs. No doubt now existed 



that the volume, when entire, consisted of a collection of, or a selec- 
tion from, the orations of tile celebrated Athenian orator, Hyperides. 
The portion of the volume which lias fallen into the possession of 
Mr. Arden contains " fifteen continuous columns of the ' Oration for 
Lycophron,' to which work three of Mr. llarri-'s fragments apper- 
tained; and likewise the 'Oration for Euxenippus, which is quite 
complete and in beautiful preservation." Whether, as Mr. Babing- 
ton observes in his preface to the work, ; ' any more scraps of the 
'Oration for Lycophron' or of the 'Oration against Demosthenes' 
remain to he discovered, either in Thebes or elsewhere, may bo 
doubtful, but is certainly worth the "inquiry of learned travellers." 
The condition, however, of the fragments obtained by Mr. Harris but 
too significantly indie ale. the hopelessness of success. The scroll had 
evidently been more frequently rolled him! unrnlled in that particu- 
lar part, namely, the speech of llyperides in a matter of such peculiar 
interest as that invoking the honor of the most celebrated orator 
of antiquity; it hail been more read and had been more, thumbed 
by ancient lingers than any other speech in the whole volume ; and 
hence the terrible ,jap between Mr. Harris's and Mr. Arden's por- 
tions. Those who are acquainted with tho brittle, friable nature of 
a roll of papyrus in the dry climate of Thebes, after being buried 
two thousand years or more and then coining first into the bands of a 
ruthless Arab, who. perhaps, had rudely snatched it out of tho sarcop- 
hagus of the mummied scnlw, will weli understand how dilapidations 
occur. It frequently happens that a single roll, or possibly an entire, 
box, of such fragile treasures is fmiud in the tomb of some ancient 
philologist or man of learning, and that the possession is immedi- 
ately disputed by the company of Arabs who may have embarked on 
the venture. To settle the dispute, when there is not a. cctaU. fat 
each member of the company, an eiuiiuW. e^Vw^'is'ioaiiR,"'^ &*&■* 
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ing a papyrus and distributing the portions. Thus, in this volume of 
Hypendcs, it seems that it had fallen into two pieces at the place 
where it had most usually been opened, and where, alas! it would 
have been most desirable to have kept it whole ; and that the smaller 
fragments have been lost amid the dust and rubbish of the excavation, 
while the two extremities have been made distinct properties, which 
have been sold, as we have seen, to separate collectors. So, at all 
events, such matters are managed at Thebes. 

Mr. Harris mentions fragments of the " Iliad," which he had pur- 
chased of some of the Arab disturbers of the dead in the sacred ceme- 
teries of Middle Egypt, most probably Saccara. 
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OF PERSONS EMINENT IS SCIENCE. 1BS1. 

w>x,T. W., an eminent English traveller and explorer of Central and 
iaia- 

Audubon, Vlotor, nn American ornithologist. 
Berthler, Pierre, an eminent French mineralogist. 

Berymonn, Capt., U. S. N., well known for Ilia connection with the Atlantio 
Telegraph enterprise, and for hia ocean soundings. 

Blunt, Edward H., the well-known author or the " American Coast Pilot," and 
other naulical works. 

Burnatt, Sir Wa, inventor of the " Buruettiilng" process. 
Casseday, S, A., an American geologist. 

Clegg, Samuel, aa English chemist, well known for his attention to gas and 
gas lighting- 
Colt, Sum., inventor or the well-known revolving pistol. 
Cordicr, Pierre, l'rofeaaor of Geology, Jardin del Plaates, Paris. 
Cnbltt, Sir Win., an eminent English engineer. 
Dauber, Hermann, an Austrian mineralogist of note. 

"Toward, the well-known English authority on gunnery, 
nerhorst, Wm., author of a work on the blow-pipe, 
lohn, an American geologist, 
[r Peter, an eminent Scotch engineer, 
ookley, Charles W„ Professor of Mathcmatlca in Columbia College, N. Y. 
enslciw, Prof., an eminent English botuniit and geologist, 
lilolrc, GooflVy St., an eminent French naturalist, 
iodgkinion, Prof., an English engineer, best known for bis researches on 

Ivei, Dr. Eli, one of the earliest of American botanists, 
robort, St., an eminent seientiat of Belgium. 
uHl, Wm. T State geologist of New Jersey. 
" , Dr. J. P., a well-koown botanist of Berlin. 
rd, McGiTgor, an English African explorer, 
botanist of note In Hamburg. 
Paisley, Sir Charles, an eminent English military engineer and author. 
Quokett, Prof., a well known English mieroseoplst. 

Robb, Dr. C, Professor of Natural Sciences, University of New BruUBwick. 
Smith, Dr. Southwood, an Kngttsh physician, eminent for his labors Id bebair 

Sontag, August, the astronomer of the Hayes Arctic Exploring Expedition ; 
died from exposure lo I lie Aretio regions. 

Tllmorln, Louis, Dr., a French botanist, best known for hia r 
wheat plant. 
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S3- ITS* atoee itx oohaaa ora ./VrnfiAsd' in tela, printed and bound in uni/ora rfftfe: viz.. 



IMPORTANT WORKS. 



CHTTED STATES EXPLORING EXPEDITION; during tho yean 

1838, 1833, lilO, 1541, I*«, un Lit I'iivhus WlLms, U. S. N. ToL in. 
MOIADSOA i»D SBSLL3. By AuUGBrCS A. OoDLD, M. D. Elegant quarto volume, Cldth, 

THE LANDING AT CAPE ANNE ; or, The Chjhtbh op tdb Eikst Pram, 
it published from the oumcy&L Masi-scNirT, with an Inquiry into ita authority, 
v Tbobsids. ira, cloUi, 



3 TTAT. T.TG; M,ni Bamnma ix thb Witebs. A Tide of m 
. With a Biographical Sketch c-i tlie Author, limn, clotb, $1.00. 

3 CKDISB OF THE NORTH ST AH i A Narrative of il 

' Mr. Vanuerbilt's Parly In the Steam Yacht, In her Voyage to Bng 
k, France, Bpain, Italy, MiiIim, Tiutii'y. Mndcira, &c. By Eer. Jl 
i,D.D. With elegant Illustrations, fcc. 12mo,cloth, gilt buckaand 
h, gilt, $2.00 ; Turkey, Bill, $3,00. 

GRIMAGE TO EGYPT; embracing n Diary or Isplornitona 




■filir. Aibii.jiLiii-.^ niiil Kuitis. By lion. J. V. C. Smith, lata 
Willi numerous elegant Engravings. 12mo, clotn, $1.26. 

POETICAL "WORKS. 
COMPLETE POETICAL WORKS OP WILLIAM COWPEH; 



LTON'S POETICAL WORKS. With a life and elegant Illustration*. 









CHAMBEBS' WOEKS. 

CHAMBERB' CYCLOPEDIA OP ENGLISH LITEHATOBE. 

II r '"■■iji.-'.l.'/.l h.v A Oitiejil iinri llintrraphltal Llisbury, Funning two largo imp 

iMIIKKS. Cloth, $5.00 ; Sheep, $0.00 | 
Ort, ohnmolagleally arranged, and claaai 



" Wc hall wllh peculiar pleuure the apoentnnee of thi> work.-— tfarlh America 

CHAMBEBS' MISCELLANY OF USEFUL AND ENTERT. 
ISO KNOWLEDGE. Edited by Will..ii CniiiBEKX. Willi ele 

LYOlumea. Cloth, JT.SOi d.jlli, gilt, £lu.00| library Bboep, 



CHAMBEBS' HOME BOOK; or, Pocket M ipctllnnj, containing 
Belection of luk'KBUna nod laitnottve Beading, for the Old ami Yontig. Si 
lBmt), doth, J3.0U 5 library sheep, $J,00 ; half calf, SO.OD. 






CHAMBERS' BEPOSPTORY OP INSTRUCTIVE AND 4 
ING FAFEES. With nhmntloDS. A Hew Scries, conHindig Original A 
Two volumes. lfeno, cloth, $1.16. 



IMPORTANT NEW WORKS. 

CYCLOPEDIA OP ANECDOTES OF LITERATUBB AND 
THE FINE ARTS. CouUllnln a n cuploui and chain Selection of Anecdote! 
of the canons rorms of Literature, uf the Aru, >if Architecture, Ki>b'ra\lngfl : Muaic, 
Poetry, Painljoj, ami Sculpture, and of the most celebrated Literary OiaructMl and 
ArtlMI of different Countries and Ages, Ac. By Kieutt Aarixi, A. 11., sutbor oT 
*• Cyclopedia of Mural uiil B.i.li B lmii Anecdotes." Willi numerous Ulustratlons. 1J6 pp. 
•cuts. Cloth, $3.00 i sheep, |Up] cloth, flit, 14-00 i half calf, $4.00. 









THE LIFE OF JOHN" MILTON, Narrated In Connection with the PouncaL, 
Eooimsus nriL, and Litkiuki History of his Time. By David Masson, M.A., rrofemor 
of English Literatim', irnivi'rsity College, London, Vol. I., embracing the period bom 



■luoiei. By tpeclal arrangement with 



ESSAYS IN BIOGRAPHY AND CRITICISM. By Vnt Bars., M. 
A., author of "Tint Christian Lilt, Social nod Individual." Arranged In two Series, or 
Parti. liinui, cloth, each, {1.36. 



Ivs Kliifliley.— S. T. Coleridge. — T. 11. I 
, — Characteristics of CUiiatlau Clvllliatlun. 
— Testimony of the Bucks : a Defence- 




VALUABLE BIOGRAPHIES. 

BXTBACT8 FROM THE DIARY AND CORRESPONDENCE 
OP THE LATE AMOS LAWBESCE. Willi a brief account of mm. 

page of HundwriliuK, th:id [LO>|ih'u.i Li.Ii^. wiil Li;]^ ■ ■ctavu v.-'liui^.-, l-I 

A MEMOIB OP THE LIFE AND TIMES OP ISAAC BACKUS. 
Woo, doth, (l.M. 






MEMOIB OP ROGER WILLIAMS, Founder of the Stule of Rhode Ijknd. 

PHILIP DODDRIDQE. HI* Life nM Lntara. By Johs Stoddeios, D. D. With 
oil Introductory I'lisilnVr, l>y Hey. James f!. Mull, Aiuliur or "Footsteps of ODT lore, 
fathers," Ac. Willi Usmuhil 1 LImhLi .n -.1 'nik'-nutf.' -ml l'r,iritiB|.ii;ce. Iflmo, oloth, W 

THE LIPE AND CORRESPONDENCE OF JOHN POSTER. 
By Jobs Shephard. A new edition, two tolumes in ouu, 700 pages. 12mo, cloth, 11.26. 



MEMORIES OF A GRANDMOTHER. By ft Lady of HanchnwUs. 

or " My p.lh It,, in s volley. «hlch I h«vc »n S ht to .flora vtth low™. Shadow ta lbs 

THE TEACHER'S LAST LESSON. A Memoir of Minim Wmmc late 
of the Ch,,rle B to«.o Fen.de Smhmry. » LI, lt.,,^,.,,„ M nnd Sttfi-owti™ KeBsctlou. 
By Uthiuje N. II.d^eu, nn Associate readier, Willi n Portrait, and an EneniyliiB 
■f the Seminary, 12mo, cloth, 11.00. 

•and young ladle,. Shp wbj a kindred suirlt la Mary Lyon. (IT) 



VALUABLE 


TEXT-BOOKS. 


THE LECTURES OP SIB WILLIAM HAMILTON, BABT., lata 

Professor ol Li.'/i .'i ^l'.'L;i].l.; , ,-ii:>. L'liiliTMiy '.'1 LM ul::li : ' llilil;i'.i!L_- til'.' MjtTJPHTfll. 

GAL and Loon .j. I'ljii,-.:- i w LI Jl N'.h;, from Original Materials, ami an Appendix, con-, 
talnlng the Author's LaKst Dcvctojjnient of bis Neiv Lot-ical Theory. Edited ny Bet. 
BBPar LuSCLKVILLE >].\N>^I.. 11- J^-, I'i'i f. i i. .!..-. !■■ y r. 

Magdalen Culle^e, Oxford, and Jons Ysjt'.li, M. A., tit JSdiiiljurifli. In two royal octavo 


I. UiTirnTBiOii. Lktubsb. (nolo reads). Royal odtivo, cloth. 


IL LOOlOil, LBCTCBKS (in preparation}. 


them by the En E lish publishers. 


d to print the name from cdvauee sucsu fumUhBd 


MTiNTATi PHILOSOPHY; Including the Intellect, the ScnslbiliUeB, and lb* 
Will. By Joskph Hives, Prct of Intellectual and Moral Philosophy, Amherst Collcga. 
Boyal 12tno, cloth, embossed, f 1.60. 


»'?lr;^S|^£»H 


iencu li. The chute, yet attractive ilyli'. 7. Thi 


The work, though so recently puljlljlied, 
•trendy introdueeil Into ft bnyc number of U 
•ountry, and bidiiidr 1" tuke the lilace of tvi 


1 * not sunn for iti clc-aruew of style, perspicuity of 


THESAUBOS OF ENGLISH WORDS AND PHBASES, so clHsi- 

tkm. New unci Improved Edition. By TETHit Mux Horn, l»t^ Beontwy of the Royal 
Society. Iionilon, tc. Revised atal edited, will, a Liat .-r Fureign Words defined In Bog- 
Jtoh, nod other ailclltioiia, by Hi»s.v. ;i M St. -. .... i.l ..[ lii-.wj: 1 ::.-,. i~,:y. A 
Nn AntiuciS Edition, tilth AniiiTnm asu lupauvEMiKTit. lano, doth, Jl.oO. 


;li|:r| 


work, wen* omitted. The»e expurgated portion* have, 

e li.h edition, mnltins it in all rv-oiecr. wi full ami 
tut already Become one of standard uathortty, both 


PALEY'S NAiTTJRAL THEOLOGY. Illustrated by forty Plates, wlUk 
Selections from tW Notes of Dr. Psjtlan, mhI Additional Notes, Original ami Selected, 

with elegant newly '/ri^Tavvd ].1;iI..'h. Minn, rl.ith, embossed, (1.26. 


"*"'" ■»i.m»«ii— ■ 


(39) 



GUYOTS WORKS. VALUABLE MAPS, 



THE EARTH AND MAN; Loctnreaon Com 
In lla relation to Ibc Uial.iry of Msiitiud. "y Aim 

Umo, dutb, tl.38. 




Ttie wnrk ta marked t>y learning, ability, 

li regard Gcufircpliy aa a merely deBcriptii 
.Iter ■ >o)>e«, vill be ilrligtiti-J In rind 
!c,tht prluclulcaijf which arc definite aj 



□ it may be uubliahed."" — CAriitulii Examiner. 
uf knowledge, flre*t rcKarch, ud > 






GUTTOT'S MURAL MAPS. A aeries or elegant OiHortd Maps, projected on 

large «n!e for Ui. Ki.ii.iitiiii, ItiM.rn. , i,ihlhi C <>f » Map of the World, North rmd Son 

cuttnipbical Btemciile, (to., oJiIMIIub ttie 1'hj-slenJ P! 






aa-ThrMan ie elegantly colored, and done n|i with linen cloll 

" The moil complete Geologlea] Map of the United States "hit 
which all who take an interest In the Kenlnpy of the United State 
.■ ■■ ■ . ■■■■■! ...-..■ . i ...■.:■:..■:.! | . 



HALL'S GEOLOGICAL CHART] aivinsan Ideal Section of U»: 
Geological Formations, with an Actual Suction fan the Atlantic to the Pnclflc 
By Prol. J±itsa Jiai^ of Albany. AfiumleoJ, tfl.OO. 



A KEY TO GEOLOGICAL CHART. 



I Plot J AMES HjAL. 18nio,S4cH 



VALUABLE SCHOOL BOOKS. 

SOMAN ANTIQUITIES AND ANCIENT MYTHOLOGY. By 
5 YOUNG LADIES' CLASS BOOK: a Selection of Lossrusfof Reading, 




VALUABLE TEXT-BOOKS. 






lion, lino, cloth, (1,00. 

" 11 it no! i mere book, lint a wnrk - a no] nor* in [he form of I book. ZouIoej li in loorninnt 



PRINCIPLES OP ZOOLOGY, PART II. Systematic Zoology In 

THE ELEMENTS OF GEOLOGY; adapted to Schooliknd Collegei. With 
numeruoi Illtialri.lloiu. By J. R. Looms, President or Lewliburg University, Pa, 
12mo, cloth, IS eta. 






ELEMENTS OF MORAL SCIENCE. By Fjiascis: Wiiuin, D. D., lata 
FrwML'nt of Bnjwn University. 12mo, cloth, |1.26. 

MOBAL SCIENCE ABRIDGED, anil mlaplod to the roe of School, ud 



ELEMENTS OP POLITICAL EOONOMY. By Fmscis W±tu»b, 
B.I>. 12mo,cloth,il.26. 

POLITICAL ECONOMY ABRIDGED, and adapted to Iho me rf School. 



: 



I13- O. If L.ltrrp, in addition to nnrka pnblithed by thrmsclcet.m extemfu aitort- 
mtnt of u-orki ,i„li/hlir,l I,:/ riltur'. mi .t/t ,lr,,i,r!mr.Kla of trade, nMrh thry mpply 
at jntttlilkirt prica. They invite He attention of Booiseltert, Travrttina Jtlcnn, 
Teacher*. Sclioni ronm/u.r.. Chrixniiin, anil rr„U>tio>ia/mfh grneratta (In whom 
a litivrnt di,.-rn„„t is unifirmti/ intulr), tr, their rTlenihir. Jlfic*. Copiej of Teit-onokt 

" lot vf the tame. I j- Orders frain any part of the country promptly 

tilth faith/ulnm and tcipaleh. (38) 



VALUABLE WORKS 

GOULD AMD LINCOLN, 

59 WASHINGTON STREET, BOSTON. 
THE CHRISTIAN LIFE ; Social asd isDirnnuj.. By Pbtib Bins, SI. 1 



SEW ENGLAND THEOCRACY. From Urn. German of CM™'» HitLorj of 
the OonBregntiotmli-n .,( Hn Enflud, with an lsTRonra-nos »' Niudib. II/Ud. 
U. 0. Cotust, «>nthor o( » The English Bible," et*. llrau, cloth, $1.00. 



THE MISSION OF THE COMFORTER ; "ith copious Note., By JmjM 



S EVENING OF LIFE; or, Llirhl anil Comfort amidst the Shadows of De- 
[urged edition. W itll im elegant Frontispiece on Steel. 12rao, cloth, $1.09. 




A. WREATH AROUND THE CEOSS ; ot, Scrlputro Truthi niutrmd. 

jAHsa. With a beautiful Fruntiapiecc 16iihj, elotfa, SO cU. 

"'Chrlrt.»ndlllni<Tuclfled'l.ji™entcdin < Tiew,.1rltlne,imdnintttnir-(kct light. Tluntjh 
U ilmple, without being puerile, and tha reajobint" li ■■! Ik.it [j.i'.IiI'liI. j" ijicihyl klml tliml 'comn 
Iroin tht hufirt, mid raulM the h— l / "— Jt, F. Oterucr. *iVi 



VALUABLE HEW WOKKS. 



Bi hLWINL 1 lilio, clolll, fl.UU. 

PHILOSOPHY OF THE FLAW OF SALVATION; a Book Sw Uu 
Times. By an AmuuciS ClTINCX. With an Introductory Kssay by OTITIS E. SlOttlj 
D. D. tHrSetl lM|ll III 111 and enlarged editiou. l&no, chilli, 75 ota. 



SALVATION BY CHRIST. A Series or Wsa 
imliii Doctrines of the Gospel. By Fmscis Watlu 
clolii, gilt, $1.60. 



:ii!i. -Liuy ui uL-.ili- 






edeux. Edited hi 



THE CHEAT DAT OF ATONPMEKT ; nr. M. ■.lintinnsani] Prmypn 
Hie Law Tueuty-Mir Uuiir* "i tlie SiilRTiups ml lii-atli of Our Lnnl ami Saviour Jet 
Cliriai. Translated [mm Kie German of Chislotik J 
Mas. CULIK MiCIESH«. Elegantly printed and bound. 

THE EXTENT OP THE ATONEMENT IN ITS HELATION 
TO OOD AND THE UNIVERSE. Hv Eev. Tuoms W. Jkbkth, D. D. 






E IMITATION OF 

■ edition, with a Ijfe or T 



Edited lij ITdwjup M.lcob, D. D. A 
pie, by Dr. C. DLUiunr, author of "Fie- 



ld I'lifTi'. the elucuil, ipr(T''. dear lj-pv, and the H 



IMPORTANT WOKKS. 

LIFE AMD COBRE3PONDENCE OF BEV. DANIEL WIL, 
SON, D. D.. late Bialio). of fakulliu Bj ftor. Jobiaii Batemak, M. A., Rector el 



BRITISH NOVELIBTS AND THEIR STYLES. Bting a CrlHesl 
Blietcll of the HiatutJ of British Prose Fiction, I5y IUvid Massob, 11. A., Author of 
"The Life and Times of Jolm llillog," tie. etc. Unto, cloth, 76 eta. 



THE LEADERS OF THE REFORMATION. Li-trek, Caltii 

LESSONS AT THE CROSS; or, Spiritual Truthi Famfflarlj- Exhibited 
Auction by Rev. OborubW. Blaspb.i, D. j>. New Edition, lomo, cloth, 76 ctt 

THE CRUCIBLE ; or Testa of a Regenerate State ; designed to bring to li| 

With an Introduction by [Ley. E. N. K 

place* within tlio Chrisu'aib fold ][iany who elniii: :,.. |1" " Lkiri- i l'.iI- . 
pill.T t ? I ■.■ 1 1 1 _- 1.- 1 ■■- 1- ^- m'.itii'd !■! nil it? i.rivili'CL*, Hnd a|>pllcs t»ts of tplri 

vitally distinct front tiu.gc «hirh are curc-i-nt in thv juiiiulnr rt'lipion of 



GOTTHOLD'S EMBLEMS; or, Invisible Things TJnden 
■re Made. By Oantsru* Bewnn, Minister of Magdeburg in 161 
the Twenty-eighth Oernmn Edition by the Roy. IIoueiit Mcszikt 



id by Thingi that 
Translated from 
Ero, cloth, f 1.00 i 



THE GREAT CONCERN" ; or, Han't Relation to Ood and a Future State. By 



EVENINGS WITH THE DOCTRINES. By Re 




I'y .-vr-'.i.4]i'i-k 






VALUABLE WORKS. 

THE PURITANS! or the Court, Church, nod Pnriuiramt of BnElnnd.Ht: 
-A., 83.50. 



m ' J" j. Tha PaMlwiini cit 



THE HISTORICAL EVIDENCES OF THE TRUTH OF 
SCRIPTURE RECORDS, STATED ANEW, nith Special Kelt™ 
In (In DaabM mid Illicwcries of Modern Times, In Eight Lectures, delivered In 

Oxford funnily |nil|.il h ;il Hi..- IIili i![i['.ih [.. '/in I'- {■■MS:.: 1 . U.y ' I eo. rUwuHson, M. 



BIB ■WILLIAM HAMILTON'S LECTURES ON LOGIC, fl 

Lin New LcRicul Theorj. Edited Sj- Prof. H. Losci'Kni.i.1 Huron., Oilbrd, i 
Jons VancH, M. A., Edinburgh. Itoyul octavo, cloth, $3.00. (In prtti.) 




MORAL PHILOSOPHY, including T, 



Btiphy." lLoyul 12tno, cloth, enihose 
i" youth, but gcni-mll; oipriookod in 



id TtiiliHtlii m;.li*i or Ocolno- mielllriMf lo 



M ANSEL'S MISCELLANIES; 



; I'ruk'Komins Logion," "Hel*. 
ojihj or Kant,"utc. ifcno.cioth. 
(88) 



WOBKS FOB BIBLE STUDENTS. 



, 812 pp. Cloth 
n ingagid. The 


ts.00; blk 


P, Ja.iU ; cloth, 


Ut, JiOU ; hull 




^SE 


~Z\"t 


and 


d theulojneiit fltml 





THE HISTORY OP PALESTINE, from the Patriarchal Ap 
Time; with ChrLi't'.Tb i-ii 111..- i.i-."L'|-.i|,iiy ;in:l Niiliiriil History of the C 
tons ami IiutttiiUotis of the Hebrews, By Jdhb Ejtto, D. D. With 
htlDilred Illustrations. ISmc, cloth, {1.35. 



AJJAL 

diT"- 



!k ibiliL,i:jlilya,lu|.!,>d to the Family, tl 



ibiith, ud (ho weekday School Library. 



rALYTICAL CONCORDANCE TO THE HOLT SCRIP- 

I). D., LL- !>,, Author 'il " ] !il 'I i, 'ill Oyjl"ii;vili,i," " Kcclf.^iiHtli'iil Cyi:li.|i;i> 
nary or Hi, ^ Hilil.-," L-se. Une Vi.luriH', 'irlnv.,, Slrt|N|i. Cloth, JJ.OO^ shcop, 
gill, 1}4.M 1 half Turkey morocco, 14.00. 



riutpA in filL ITi plan <]l 



(rniil to|il" p'nrlpjll.v, and J 



CHUDEN'S CONDENSED CONCORDANCE. A Complete ConcoroV 



A COMMENTARY ON THE ORIGINAL TEXT OP THE ACTS 
OP THE APOSTLES. H.v Hmutio It- Hiciptt, I>. P., Prof, of Biblical Liter- 
ature anil Till mm! ill m, In Oh Barton Tliuul. Inal. £7- A new, revised, and enlarged 
edition. Boyal ocuvc, doth, $2.36. 



1 



a 



